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MANUAL CHANGE
MODEL 3400A

—’ RMS VOLTMETER

Manual Serial Prefixed: 401-
-hp- Part No. 3400A-902

To adapt this manual to instruments with other serial prefixes check for errata below, and make
changes shown in tables.
o New or Revised Item.

Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes
ALL ERRATA
401-02126 and above Change 1
528~ Change 1, 2
ERRATA: » Table 1-1, Specifications:

1. Change Table 1-1 according to the information given below:
CREST FACTOR: 10 to 1 at full scale, except where limited by maximum
input, inversely. . .
MAXIMUM INPUT: 1000 v peak.
OVERLOAD: With 10 to 1 crest factor, 30 db or 1000 v peak, whichever
is less on each range.

Operating Instructions, Section II1:
» 1. Insert between Paragraphs 3-7 and 3-8 the following caution:

DO NOT MEASURE SIGNAIL ABOVE 100 VOLTS WITH
10 TO 1 CREST FACTOR. OTHERWISE, THE MAXI-
MUM INPUT RATING (1000 VOLTS PEAK) WILL BE
EXCEEDED. WHEN MEASURING SIGNALS UP TO 100
VOLTS RMS WITH A 10 TO 1 CREST FACTOR, USE
THE BNC TO DUAL BANANA JACK, ACCESSORY
10110A, SUPPLIED WITH THE INSTRUMENT, OR
OTHER INPUT TEST LEADS AND CONNECTIONS THAT
WILL WITHSTAND THE MAXIMUM INPUT OF 1000
VOLTS PEAK.

9. Insert between steps b and ¢ of Paragraph 3-8 the following caution:

WHEN MEASURING AN AC SIGNAL SUPERIMPOSED ON
A DC LEVEL, ALWAYS SET THE RANGE SWITCH TO
THE 300 VOLT POSITION BEFORE MAKING THE INI-
TIAL CONNECTION TO A CIRCUIT SINCE A HIGH VOLT-
AGE TRANSIENT DUE TO THE APPLICATION OF A DC
VOLTAGE WILL DAMAGE THE INPUT CIRCUITRY.

Paragraph 3-15:
1. Change title to read: RMS AC-TO-DC CONVERTER.

» Paragraph 4-31:

1. Change the third sentence to read: Diodes CR602 and CR603 are biasing
diodes for Q602 and Q603 respectively.

Paragraph 5-10:
1. Change step d to read: Adjust oscillator output frequency for 400 cps;
e adjust oscillator output amplitude for full-scale deflection on the Model
3400A.
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528- Change 1, 2
e

ERRATA (Cont'd):

» CHANGE 1:
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# Table 5-6, Troubleshooting Procedure:

1. Change the voltage in check @ ,» step a, second sentence, to read: -1.0v
(-0.15 v for 1/10 scale deflection).
2. Change check (9) to read: Measure ac signal to Second Attenuator to nega-
tive end of C205. Reading should be between 90 mv and 100 mv.
3. Change figures in Table 5-6 according to the following:
Fizure 5-6, Vert = 0.5 volts/cm.
Fizure 5-9, Vert = 2 volts/cm.
Firures 5-10 and 5-11, invert the waveform.
NOTE
Wzveforms shown in Section V are typical and may
vary in amplitude and/or width from instrument to
insirument.

Figure 6-2, Video Amplifier A4 Schematic:

1. Connect the base of Q403 to junction of R401 and R431 and remove the
connection between the emitter of Q402 and the base of Q403.
Change voltage on base of Q401 to -0. 79.

Figure 6-3, Chopper Amplifier A6 Schematic:
1. Change the voltage at the base of Q604 and Q605:
Q654, FS = -1.0
1/10 8T -0.15
Q605, FS = -1.6
1/10 8= -0.75
2. Change R8 on the 1/10 SCALE ADJ divider to 430* ohms.

Figure 6-4, Power Supply A7 Schematic:
1. Changze voltage on CRT715 to 17. 8 v breakdown.

Tables 7-1 and 7-2:

1. Transpose the description of CR701 and CR702 with the description of
CRT715.
Change description of Q604 to read: Transistor: Si, 2N3391, NPN.
Change description of Q605 to read: Transistor: Si, 2N3638, PNP.
Add asterisk to R8.
Change A5 Part No. to read: 1990-0017.
Add to description of A5:

NOTE

Marched neon subassembly (DS501 and DS502) avail-

able under -hp- Part No. 5082-5168.
Change C428 thru C602 to:

C4%28 thru C600 and add: C601, -hp- Part No. 0180-0081, C: fxd, elect,

Ta, 50 uf +20% -15%, 10 vdew.
C6¢2, -hp- Part No. 0180-0064, C: fxd, elect, 35 pf +100% -10%, 6 vdcw.

- 2.
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Tables 7-1 and 7-2:
1. Change Part No. and description of Q405 to read: 1853-0009, Transistor:
Si PNP.
2. Change Part No. and description of CR401 to read: 1901-0025, Diode: Si,
100 piv.
3. Change Part No. and description of CR715 to read: 1902-3223, Diode: Si,
breakdown, 17.4 +2% 400 mw.

Supplement A for
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Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes
ALL ERRATA
401-02128 and above Change 1
528- Change 1, 2

» CHANGE 2:

24 August 1965

Table 1-1, Specifications:
1. Change Table 1-1 according to the information given below:
POWER: 115 or 230 v +10%, 50 to 1000 cps, . . .

Figure 6-4, Power Supply AT
1. Replace Figure 6-4 with Figures B and C in this change sheet.

Tables 7-1 and 7-2:
1. Change R701 and R702 to read: 0687-5631, R: fxd comp 56 K.
9. Add the following components:

Ref. Des. -hp~ Part No. Description
R715 0687-2241 R: fxd comp 220 K +10% 1/2 w
R713 0686-2225 R: fxd comp 2.2 K +5% 1/2w
Q706 1854-0022 Transistor: Si NPN
CRT718 1902-0046 Diode: breakdown 7.15 v +10% 400 mw
CRT19 1901-0028 Diode: Si 400 piv
Cc711 0160-0167 C: fxd 0.082 pf +10%
CT12 0180-0282 C: fxd Al elect 35 uf +75% -10% 250 vdew

Section V, Maintenance:
1. Figures 5-12 and 5-13 no longer apply.

2. Fi

gure A of this change sheet illustrates a proper neon voltage waveform

observed across either pin 3 or 5 on the A6 assembly and chassis ground.

i

85v P-P

LN

Figure A

Section IV, Theory of Operation:
1. Any reference in Section IV to the neon lamps being driven by line voltage
and/or at line frequency should be changed to concur with the paragraph
added below:

L

4-48. NEON LAMP DRIVE OSCILLATOR.

4-49. The neon lamp drive oscillator consists of transistor Q706, diode
CR718, resistors R701, R702, R712, R713, and capacitor C711. Tran-
sistor Q706 is held on (conducting) by the base bias developed at the
junction of R712 and CR718. The collector current of Q706 charges up
capacitor C711 through R701 or R702 depending upon the illuminated neon
lamp on the Chopper Amplifier Assembly A6. When the capacitor
reaches a sufficient charge to fire the dark neon lamp, the illumination
of the neon lamps alternate and the capacitor discharges through the pre-
viously dark neon lamp. With the previously dark neon lamp illuminated,
the capacitor charges up in the opposite direction until firing the pre-
viously illuminated neon lamp. The cycle described above repeats at a
frequency of 90 to 100 cps as determined by the RC time constant of R701,
C711, and R702, and CT11.
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Figure C. Power Supply A7 Parts Location

ERRATA: Figure 6-3, Schematic:
1. Delete Part No, 5082-5001 for the modulator assembly A5.
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CERTIFICATION

THE HEWLETT-PACKARD COMPANY CERTIFIES
THAT THIS INSTRUMENT WAS THOROUGHLY
TESTED AND INSPECTED AND FOUND TO

MEET ITS PUBLISHED SPECIFICATIONS WHEN
IT WAS SHIPPED FROM THE FACTORY.

@FURTHER CERTIFIES THATITS CALIBRATION
MEASUREMENTS ARE TRACEABLE TO THE

NATIONAL BUREAU OF STANDARDS TO THE
EXTENT ALLOWED BY THE BUREAU’'S CALI-

BRATION FACILITY.
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WARRANTY

All our products are warranted against defects in materials and workmanship for one year from
the date of shipment. Our obligation is limited to repairing or replacing products (except tubes)
which prove to be defective during the warranty period. We are not liable for consequential

damages.

For assistance of any kind, including help with instruments under warranty, contact your nearest Hewlett-
Packard field office for instructions, Give full details of the difficulty and include the instrument model
and serial numbers. Service data or shipping instructions will be promptly sent to you. There will be no
charge for repair of instruments under warranty, except transportation charges. Estimates of charges for
non-warranty or other service work will always be supplied, if requested, before work begins.

CLAIM FOR DAMAGE IN SHIPMENT

Your instrument should be inspected and tested as soon as it is received. The instrument is insured for
safe delivery. If the instrument is damaged in any way or fails to operate properly, file a claim with the
carrier or, if insured separately, with the insurance company.

SHIPPING

On receipt of shipping instructions, forward the instrument prepaid to the destination indicated. You may
use the original shipping carton or any strong container. Wrap the instrument in heavy paper or a plastic
bag and surround it with three or four inches of shock-absorbing material to cushion it firmly and prevent

movement inside the container.

GENERAL

Your nearest Hewlett-Packard field office is ready to assist you in any situation, and you are always wel-
come to get directly in touch with Hewlett-Packard service departments:

CUSTOMER SERVICE OR (In Western Europe)
Hewlett-Packard Company Hewlett-Packard S.A.
395 Page Mill Road 54 Route Des Acacias
Palo Alto, California, 94306 Geneva, Switzerland
US.A. Telephone: (022) 42. 81. 50
Telephone: (415) 326-3950 Cable: "HEWPACKSA™
TWX No. (415) 492-9363
Cable: "HEWPACK"

N

00390-5 @
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&

OPERATING AND SERVICE MANUAL

(prarT No. 3400A-902)

MODEL 3400A
RMS VOLTMETER

SERIALS PREFIXED: 401-
Appendix C, Manual Backdating Changes, adapts

manual to serials below 401-01826 and serials
prefixed 322-.

Copyright Hewlett-Packard Company 1965
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Model 3400A

Figure 1-1. @& Model 3400A RMS Voltmeter

Table 1-1. Model 3400A Specifications

RANGE: 12 full scale ranges from 1 mv to 300 v
ina 1, 3, 10 sequence. -72 to +52 dbm.
(Usable indications to 100 nv.)

METER SCALES: Voltage, 0.1 to 1 and 0. 3to 3.
Decibel, -12 to +2 dbm (0 dom = 1 mw, 800
ohms). Scales are individually calibrated to
the meter movement.

FREQUENCY RANGE: 10 cps to 10 Mec.

ACCURACY: Within +1% of full scale, 50 cps to
{ Mc. Within +2% of full scale from 1 to 2 Mc.
Within +3% of full scale, 2 to 3 Mc. Within
£5% of full scale, from 10 to 50 c¢ps and from
3to 10 Mc. (Usable readings to 5 cps and 20
Me.)

RESPONSE: Responds to rms value {heating value)
of the input signal for all waveforms.

CREST FACTOR: (ratio of peak amplitude to rms
amplitude): 10 to 1 at full scale, inversely
proportional to pointer deflection, e.g. 20to 1
at half-scale, 100 to 1 at tenth-scale.

MAXIMUM INPUT: 425 v rms.

INPUT IMPEDANCE: From 0.001vto 0.3V
Range: 10 megohms shunted by 40 pf. From
1.0 v to 300 v Range: 10 megohms shunted by
15 pf.

RESPONSE TIME: Typically <2 sec. to within
1% of final value for a step change.

OVERLOAD PROTECTION: 40 db or 425 v rms,
whichever is less, on each range.

OUTPUT: Negative 1 vdc at full scale deflection,
proportional to pointer deflection (from 10 -
100% at full scale). 1 ma maximum, Nominal
source impedance is 1000 ohms.

POWER: 115 or 230 v £10%, 50 to 60 cps, approx-
imately 7 watts.

DIMENSIONS: 5-1/8 in. wide, 6-1/2 in. high, 11
in. deep (1/3 module). (130 x 165 x 279 mm).

WEIGHT: Net, 7-1/4 lbs. (3,3 kg) Shipping, 11
bs. (5 kg).

1-0 Approved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6
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Model 3400A

Section I
Paragraphs 1-1 to 1-15
Tables 1-2 and 1-3

SCOPE

This manual contains the information necessary for operating
and servicing the standard Model 3400A RMS Voltmeter and
the Model 3400A /Option 01 RMS Voltmeter (DB scale upper-

most).

SECTION |

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This section contains general information about
the Model 3400A RMS Voltmeter (Figure 1-1). In-
cluded are discussions of the description and pur-
pose, instrument identification, equipment supplied,
and accessory equipment available. Also included
is a table of instrument specifications.

1-3. DESCRIPTION AND PURPOSE.

1-4. The Model 3400A RMS Voltmeter measures the
actual root-means-square (RMS) value of ac voltages
between 100 microvolts and 300 volts. Frequency
range is from 10 cps to 10 Mc. Full scale
measurements of nonsinusoidal waveforms withcrest
factors (ratio of peak voltage to rms veltage) of 10
can be made.

1-5. Ac voltages are measured with a specified full-
scale accuracy of +1% from 50 cps to 1 Mc,+2% from
1 Mc to 2 Mc,+3% from 2 Mc to 3 Me, and 5% from
10 cps to 50 cps and 3 Mc to 10 Mc. A single front
panel control selects one of 12 voltage or decibel
ranges.

1-6. The Model 3400A crest factor rating is 10:1
which enables full scale readings for pulses which
have a 1% duty cycle. At 1/10th of full scale, pulse
trains with 0.01% duty cycle (100:1 crest factor) can
be accurately measured.

1~-7. The Model 3400A provides a dc output which
is proportional to the front panel meter reading. By
using this voltage to drive auxiliary equipment, the

Model 3400A functions as an rms ac-to-dc converter.

1-8. SPECIFICATION.

1-9. Table 1-1 contains the specifications for the
Model 3400A.

01768-1
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1-10. INSTRUMENT IDENTIFICATION.

1-11. Hewlett-Packardusesa two-section eight-digit
serial number (000-00000). If the first three digits
of the serial number on your instrument do not agree
with those on the title page of this manual, change
sheets suppliedwith the manual willdefine differences
between your instrument andthe Model 3400A descri-
bed in this manual.

1-12. EQUIPMENT SUPPLIED.
1-13. The equipment supplied with eachModel 3400A
is listed and described in Table 1-2.

Table 1-2. Equipment Supplied

IDENTIFICATION | QUANTITY | DESCRIPTION
NUMBER
10110A 1 Adapter (BNCto
dual banana jack)
8120-0078 1 Power Cord
3400A-902 1 Operating and
Service Manual

1-14. ACCESSORY EQUIPMENT AVAILABLE.

1-15. The accessory equipment available is listed
in Table 1-3. For further information contact your
local @ Sales and Service Office. (See Appendix B
for office locations.)

Table 1-3. Accessory Equipment Available

IDENTIFICATION DESCRIPTION
NUMBER

10503A Cable (Male BNC to male
BNC, 48 inches)

11001A Cable (Male BNC to dual
banana plug, 45inches)

11002A Test Lead (dual banana plug
to alligator clips, 60 inches)

11003A Test Lead (dual banana plug
to probe and alligator clip,
60 inches)
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SECTION 1l
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains informationandinstructions
necessary for installation and shipping of the & Model
3400A RMS Voltmeter. Included are initialinspection
procedures, power requirements, installation infor-
mation, andinstructions for repackaging for shipment.

2-3. INITIAL INSPECTION.

2-4. The ¢ Model 3400A RMS Voltmeter received a
careful mechanical and electrical inspection before
shipment. As soon as the Model 3400A is received,
verify that the contents are intact and as ordered.
Although the instrument should be free of mars and
scratches and inperfect electrical condition, it should
be inspected for any physical damge which may have
been incurred in transit. Also test the electrical
performance of the instrument using the procedures
given in paragraph 5-5 . If any physical damage or
electrical deficiency is found, refer to the warranty
on the inside rear cover of this manual. Should
shipping of the instrument become necessary, refer
to paragraph 2-14 for repackaging and shipping
instructions.

2-5. POWER REQUIREMENTS.

2-6. The Model 3400A can be operated from any ac
source of 115- or 230-volts (+10%), at 50 to 60 cycles.
With the instrument disconnected from the ac power
source, move the slide switch (located on the rear
panel) until the desired line voltage value appears.
The ac line fuseisa 0.25amp, fast blow type for 115-
or 230-volt operation. Power dissipation is approxi-
mately 7 watts.

9-7. The Model 3400A is equipped with a three-prong
power cord. To protect operating personnel, it is
necessary to preserve the grounding feature of this
plug when using a two contact ac outlet. Use a three-
prong to two-prong adapter and connect the green
pigtail lead on the adapter to ground.

2-8. INSTALLATION.

9-9. The Model 3400A is a submodular unit suitable
for bench top use. However, when used in combination
with other submodular units it can be bench and/or
rack mounted. The & combining case and adapter
frame are designed for this purpose.

2-10. COMBINING CASE (¢ Models 1051A or 1052A)

9-11. The combining caseis a full-module unit which
accepts various combinations of submodular units.
Being a full-module unit, it can be bench or rack
mounted and is analogous to any full-module instru-
ment.

2-12. ADAPTER FRAME (¢p Part No. 5060-0797).

2-13. The adapter frameis a rackframe thataccepts
any combination of submodular units. It can be rack
mounted only. For additional information, address
inquiries to your #p Sales and Service Office. (See
Appendix B for office location.)

2-14. REPACKAGING FOR SHIPMENT.

2-15. The following paragraphs contain a general
guide for repackaging for shipment. Refer to para-
graph 2-16 if the original containeris to be used;2-17
if it is not. If you have any questions, contact your
local @ Sales and Service Office.

NOTE

If the instrument is to be shipped to
Hewlett-Packard for service or
repair, attach a tag to the instrument
identifying the owner and indicate the
service or repair to be accomplished;
include the model number and full
serial number of the instrument. In
any correspondence, identify the
instrument by model number, serial
number, and serial number prefix.

2-16. If original container is to be used, proceedas
follows:

a. Placeinstrumentinoriginal container ifavail-
able, If original container is not available, one
can be purchased from your nearest ¢p Sales and
Service Office.

b. Ensure that the container is well sealed with
strong tape or metal bands.

2-17. If original container is not to be used, pro-
ceed as follows:

a. Wrap instrument in heavy paper or plastic
before placing in an inner container.

b. Use packing material around all sides of
instrument and protect panel face with cardhoard
strips.

c. Place instrument and inner container in a
heavy carton or wooden box and seal with strong
tape or metal bands.

d. Mark shipping container with "DELICATE
INSTRUMENT, " "FRAGILE, " etc.
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1. Direct reading meter: dc meter which indicates
rms voltage level of input signal.

2]

Mechanical zero adjustment: screwdriver
adjustment for zero of direct reading meter.

3. LINE ON pilot lamp: neon lamp which
indicates when power is applied to instrument
and power switch is ON.

4. Power switch: two-position toggle switch which
applies 115- or 230-volts ac to instrument.

5. RANGE switch: 12-position rotary switch
which selects various attenuation ranges
available within Model 3400A.

6. INPUT connector: BENC jack which enables
application of input signal to instruments
measuring circuits.

ipure 3-1.

3-0

10.

D.C.OUT

H5V/230V7.25A

3400A-8-0084

115/230-volt switch: two-position slide switch
which sets instrument to operate from either
a 115~ or 230-volt ac source.

Input power jack: three-prong jack which
enables application of line voltage to instru-
ments power supply circuits.

115V /230V/. 25A FUSE: 0. 25 ampere fuse
whichprovides protection against line voltage
surges.

DC OUT jack: telephone-type jack which pro-
vides negative 1-volt dc outat full scale de-
flection, output is proportionalto meter de-
flection. Output impedance is 1000 ohms.

Model 3400A Controls and Indicators
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SECTION 11l
OPERATING INSTRUCTIONS

3-1. INTRODUCTION.

3.2, This section consists of instructions and infor-
mation necessary for the operation of the ¢ Model
3400A RMS Voltmeter. This section contains identi-
fication of controls and indicators, turn-on pro-
cedures, and operating instructions. Also included
is a discussion of the applications for the Model
3400A.

3-3. CONTROLS AND INDICATORS.

3-4, FEachoperating control, connector, andindicator
located onthe Model 3400A is identifiedand described
in Figure 3-1. The description of each component is
keyed to an illustration of that component which is
included within the figure.

3.5. TURN ON PROCEDURE.
3_6. To turn on the Model 34004, proceedas follows:

a. Set 1157230 switch (7, Figure 3-1) to correct
position for input line voltage.

b. Apply ac voltage to Model 3400A by plugging

power cord into input power jack (8) ac receptacle.

c. Operate power switch (4) to ON; ensure that
LINE indicator (3) lights.

NOTE
Allow five minutes for the Model 3400A
to warm up and stabilize before making
a reading.

3-7. OPERATING INSTRUCTIONS.

3-8, Tooperatethe Model 3400A asan rms voltmeter
proceed as follows:

a. Attach testlead to INPUT connector (6, Figure
3-1). (See Table 1-3 for a list of test leads avai-
lable.)

b. Set RANGE switch (5) to 300 VOLTS position.
¢. Connect test lead to point to be measured.

d. Rotate RANGE switch ina counterclockwise

direction (decreased attenuation) until direct read-
ing meter (1) indicates on upper two thirds of scale.

01768-1
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3.9. APPLICATIONS.

3-10. The Model 3400A can be used in conjunction
with other test instruments to measure the rms
value of ac signal with a de component, measure rms
current, and act as an rms ac-to-dc converter. For
additional information of information on special appli-
cations, contact your & Sales and Service Office.
(See Appendix B for office locations.)

3-11. RMS VALUE OF AC SIGNALS WITH DC
COMPONENT.

3-12. Since the 3400A is an ac device it will meas-
ure onlythe rmsvalue oftheac component of a wave.
If it is necessary to include the rms value of the dc com-
ponent when measuring a signal, use a @& Model 412A
DC Voltmeter to measure the dc component. Sub-
stitute the reading from the Model 412A and Model
3400A in the following formula:

2 2
e = fe e
rms ac + dc

3-13. RMS CURRENT.

3-14. To measure rmscurrent, use an ¢ Model 456A
AC Current Probe. This probe clips around the
current conductor and provides an output voltage that
is proportional to the current being measured. Using
this method, rms currents of one milliampere Lo one
ampere can be measured.

3-15. RMS TO AC-TO-DC CONVERTER.

3-16. Since the Model 3400A is provided with a dc
output (10, Figure 3-1) which is proportional to the
meter deflection, it can be used as a linear rms ac
to dc converter. The dc output can be used to drive
a p Model 3440A Digital Voltmeter for high resolution
measurements and/or a Mosely Model 680 Strip Chart
Recorder where an analog record is desired. External
loading does not affect the meter accuracy so that
both the meter and dc output can be used simulta-
neously.

3-17. The dc output can be used to close control
loops where it is desirable to hold the rms valuc of a
given signal constant.
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SECTION IV
THEORY OF OPERATION

4-1. INTRODUCTION.

4-2., This section contains the theory of operation
of the Model 3400A RMS Voltmeter. Included is a
general and detailed description of the theory of
operation.

4-3. GENERAL DESCRIPTION.

4~4, The Model 3400A comprises two attenuators, an
impedance converter, a video amplifier, a modulator/
demodulator, a chopper amplifier, an emitter follower,
a thermocouple pair, anda direct reading meter. (See
Figure 4-1.)

4-5. A signal being measured with the Model 3400A
is applied to input attenuator Al through the INPUT
jack, located on the Model 3400A front panel. The
input attenuator has an input impedance of over 10
megohms and provides two ranges of attenuation.
The output of the input attenuator is applied to im-
pedance converter A2. The impedance converter is
a non-inverting unity voltage gain amplifier. It pre-
sents a high impedance to the input signal and pro-
vides a low impedance output to drive the second
attenuator A3. The second attenuator provides 6
ranges ina 1, 3, 10 sequence. The two attenuators
are switched to provide 12 ranges of attenuation.

4-6. The output of the second attenuator is amplified
by video amplifier A4. The video amplifier is a wide-
band, five stage amplifier. The overall gain of the
video amplifier is controlled by an ac feedback loop.
The ac output of the amplifier is applied to TC401;
one of the thermocouples of the thermocouple pair.

4-7. The dc output of TC401 is modulated by mod-
ulator A5. The modulator comprises two photocells
which are alternately illuminated by two neon lamps
which in turn are controlled by the Model 3400A ac
line voltage. Also applied to one of the photocells is
the TC401 dc output. The resultant output of the mod-
ulator is a square wave whose amplitude is propor-
tional to the dc input level.

4-8. The square wave output of the modulator is
amplified by chopper amplifier A6. The chopper
amplifier is a three-stage, high gain ac amplifier.
its output is applied to demodulator A5, The demod-
ulator output is a dc level whose magnitude is pro-
portional to the amplitude of the ac input. The de-
modulator output is applied to a two-stage, direct
coupled emitter follower. The emitter follower is
used to make the impedance transformation from
the high impedance output of the demodulator to the low
impedance of the direct reading meter M1 and TC402;
the second thermocouple of the thermocouple pair.

4-9, The thermocouple pair acts as a summing point
for the ac output of the video amplifier A4 and the dc
output of the emitter follower. The difference in the
heating effect ofthese voltages is feltas a dc input to
modulator A5. This difference input is amplified and
isfedtoTC402 and to meter M1, This amplified dc
voltage represents the rms value of the ac signal
applied at the INPUT jack.

4-10. The dc voltage driving meter M1 is also
available at the DC OUT jack, located at the rear of
the Model 3400A.

4-11. DETAILED DESCRIPTION.

4-12, INPUT ATTENUATOR ASSEMBLY Al.

4-13. The input attenuator assemblyis a capacitive-
compensated attenuator which provides two ranges of
attenuation for the 12 positions of the RANGE switch.
See input attenuator schematic diagram illustrated on
Figure 6-1.

4-14. When the RANGE switch is positioned to one
of the six most sensitive ranges (. 001 to .3 VOLTS),
the attenuator output voltage is equal to the input
voltage. When the RANGE switch is positioned to
one of six highest ranges (1 to 300 VOLTS), the
input signal is attenuated 60 db (1000:1 voltage divi-
sion) by the resistive voltage divider consisting of
R101, R103, and R104. Trimmer C102 is adjusted at
100 kc, and R104 is adjusted at 400 cps to provide
constant attenuation over the input frequency range.

4-15. IMPEDANCE CONVERTER ASSEMBLY A2,

4-16. The impedance converter assembly utilizes a
nuvistor tube cathode follower circuit to match the
high output impedance of the input attenuator to the
low input impedance of the second attenuator. The
cathode follower circuit preserves the phase relation-
ship of the input and output signals while maintaining
a gain of unity. See impedance converter assembly
schematic diagram illustrated on Figure 6-1.

4-17. Theac signal input to the impedance converter
is RC coupled to the grid of cathode follower V201
through C201 and R203. The output signal is devel-
oped by Q201 which acts as a variable resistance in
the cathode circuit of V201. The bhootstrap feedback
from the cathode of V201 to R203 increases the
effective resistance of R203 to the input signal. This
prevents R203 from loading the input signal and pre-
serves the high input impedance of the Model 3400A.
The gain compensating feedback from the plate of
V201 to the base of Q201 compensates for a decrease
in gain of V201 caused by tube aging.
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41-18. Breakdown diode CR201 controls the grid bias
voltage on V201 thereby establishing the operating
point of this stage. CR202 across the base-emitter
junction of Q201 protects Q201 in the event of a
failure in the +75volt power supply. Regulated dc is
supplied to V201 filaments to avoid inducing ac hum
in the signal path,

4-19. SECOND ATTENUATOR ASSEMBLY A3.

4-20. The second attenuator is a resistive divider
which attenuatesthe ac input signal while maintaining
a low impedance output for the following amplification
stages. See second attenuator assembly schematic
diagram illustrated in Figure 6-1,

4-21. The ac input signal is applied to a precision
resistance voltage divider consisting of R302 through
13312, These resistors are arranged to give six
attenuation ranges from 0. 001 to 0.3 volts. Trimmer
capacitor C303 (. 3V ADJ) provides anadjustment for
frequency response at the higher frequencies.

4-22. VIDEO AMPLIFIER ASSEMBLY A4,

4-23. The video amplifier functions to provide con-
stant gain to the ac signal being measured over the
Model 3400A operating ranges. See video amplifier
assembly schematic diagram illustrated on Figure
5-2.

1-24. The ac input signalfrom the second attenuator
is coupledthrough C402 to the base of input amplifier
Q401. Q401, a class A amplifier, amplifies and
inverts the signal which is then direct coupled to the
base of bootstrap amplifier Q402. The output, taken
irom Q402 emitter is applied to the base of Q403 and
fed back to the top of R406 as a bootstrap feedback.
This positive ac feedback increases the effective ac
resistance of R406 allowing a greater portion of the
signal to be felt at the base of Q402. In this manner,
the effective ac gain of Q401 is increased for the mid-
band frequencies without disturbing the static operating
voltages of Q401.

4-25. Driver amplifier Q403 further amplifies the
ae signal and the output at Q403 collector is fed to
the base circuit of emitter follower Q404. The feed-
back path from the collector of Q403 to the base of
{3402 through C405 (10 MC ADJ) prevents spurious
oscillations at high input frequencies. A dc feedback
luup exists from R433, in the emitter circuit of Q403,
i the base of Q401. This feedback stabilizes the
9401 bias veoltage. Emitter follower Q404 acts as a
driver for the output amplifier consisting of Q405and
Q406; a complimentary pair operating as a push-pull
amplifier. The video amplifier output is taken from
the collectors of the output amplifiers and applied to
thermocouples TC401. A gain stabilizing feedback is
developed in the emitter circuits of the output ampli-
fiers. This negative feedback is applied to the emitter
of input amplifier Q401 and establishes the overall
wain of the video amplifier.
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4-26. Trimmer capacitor C405 is adjusted at 10 mc
for frequency response of the video amplifier. Diodes
CR402 and CR406 are protection diodes which prevent
voltage surges from damaging transistors in the
video amplifier. CR401, CR407, and CR408 are
temperature compensating diodes to maintain the
zero signal balance condition in the output amplifier
over the operating temperature range. CR403, a
breakdown diode, establishes the operating potentials
for the output amplifier.

4-27. MODULATOR/DEMODULATOR ASSEMBLY
A5, CHOPPER AMPLIFIER ASSEMBLY,
"AND THERMOCOUPLE PAIR ASSEMBLY
(PART OF Ad).

4-28. The modulator/demodulator, chcpper ampli-
fier, and thermocouple pair form a servo loop which
functions to position the direct reading meter M1 to
the rms value of the ac input signal. See modulator/
demodulator, chopper amplifier, and thermocouple
pair schematic diagram illustrated in Figure 6-3.

4-29. The video amplifier output signal is applied to
the heater of thermocouple TC401. This ac voltage
causes a dc voltage to be generated in the resistive
portion of TC401 which is proportional to the heating
effect (rms value) of the ac input. The dc voltage is
applied to photocell V501.

4-30. Photocells V501 and V502 in conjunction with
neon lamps D3501 and DS502 form a moculator circuit.
The neon lamps are lighted alternately at the line
voltage frequency. Each lamp illuminates one of the
photocells. DS501 illuminates V501; DS502 illumi-

- nates V502. When a photocell is illuminated it has

a low resistance (approximately 6K ohms) compared
to its resistance whendark (approximately 500K chms).
Therefore, when V501 is illuminated, the output of
thermocouple TC401 is applied to the irput of the
chopper amplifier through V501. When V502 is
illuminated, the ground signal felt through R634 is
applied to the chopper amplifier. The alternate
illumination of V501 and V502 modulates the dc input
al the Model 3400A line frequency. The modulator
output is a square wave whose amplitudeis proportional
to the input dc level.

4-31. The chopperamplifier, consisting of Q601 through
Q603, is a high gain amplifier whichamplifies the
square wave developed by the modulator. Noise and
power supply voltage variations are reduced by
breakdown diode CR601 and CR603. Dinodes CR602
and CR603 compensate for temperature changes over
the operating range. The amplified output is taken
from the collector of Q603 and applied to the demod-
ulator through C605.

4-32. The demodulator comprises two photocells,
V503 and V504, which operate in conjunction with
DS501 and DS502; the same neon lamps used to illumi-
nate the photocells in the modulator. Photocells V503
and V504 are illuminated by DS501 and DS502, res-
pectively.
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4-33. The demodulation process is the reverse of the
modulation process discussed in paragraph 4-30. The
output of the demodulator is a dc level which is pro-

portional to the demodulator input. The magnitude and
phase of the input square wave determines the magni-
tude and polarity of the dc output level. This dc out-
put level is applied to the emitter follower consisting
of Q604 and Q605.

4-34. The emitter follower is needed to match the
high output impedance of the demodulator to the low
impedance input of the meter and thermocouple cir-
cuits. The voltage dropacross CR604 inthe collector
circuit of Q604 is the operating bias for Q604. This
fixed bias prevents Q604 failure when the base voltage
is zero with respect to ground.

4-35. The dc level output, taken from the emitter of
Q605, is applied to meter M1 and to the heating
element of thermocouple TC402. The voltage developed
inthe resistive portion of TC402 is effectively subtracted
from the voltage in TC401, The input signal to the
modulator then becomes the difference in the de out-
puts of the two thermocouples.

4-36. A frequency stabilizing feedback path exists
through C610 and C611 during one half cycle of the
modulated square wave and through C607 and C608
during the other half cycle. Ac components in the
modulated square wave whichare not synchronized with
the modulated square wave receive heavy attenuation
due to this negative feedback. In this manner, the
chopper amplifier is effectively tuned to the modulator
frequency.

4-37. POWER SUPPLY ASSEMBLY AT7.

4-38. The power supply assembly provides the oper-
ating voltages for the tube and transistors used in the
Model 3400A. See power supply assembly schematic
diagram illustrated on Figure 6-4.

4-39. Either 115 or 230 volts ac is connected tothe
primary of power transformer T1 through fuse Fland
the POWER switch 81. Switch S2 (slide switch on
rear panel) connects T1 primary windings in series
for 230-volt operation or in parallel for 115-volt
operation., Neon lamp DS1lights to indicate power ON
when ac power is applied and S1 is closed.
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4-40., REGULATOR OPERATION.

4-41. The series regulator acts as a dynamic vari-
able resistor is series with the power supply output.
A control amplifier senses changes in the output
voltage by comparing the output with a fixed reference
voltage. The controlamplifier then supplies any output
voltage changes to the driver transistor, whichinturn
changes the resistance of the series regulatorto oppose
the change in output voltage. Diodes across the base
emitter junction of the series regulator provideover
current protection.

4-42, +75 VOLT SUPPLY.

4-43. The +75-volt supply consists of a full-wave
rectifier (CR701 and CR702) whose output is filtered
by C1A and C1B and regulated by series regulator
Q1. The +75-volt supply provides regulated +75 volts
which is used as the plate supply voltage for V201,
Voltage variation from the output is felt at Q702
base circuit through C704, R715, and R716. The
C703 and R709 -network provides phase correction
for power supply stability. The regulation circuitry
is in the negative leg of the +75-volt supply, and uses
the -17. 5-volt supply as a reference,

4-44, -17.5~VOLT SUPPLY.

4-45, The regulated -17.5-volt supply consists of a
full-wave rectifier (CR711, and CR712) whose output
is filtered by C706 and C707 and regulated by Q2.
Breakdown diode CR715provides reference voltage at
the base of Q704. Regulation operation is the same
described in paragraph 4-40.

4-46. -6 VOLT SUPPLY.

4-47. The regulated -6.3-volt supply consists of a
full-wave rectifier (CR716 and CRT17) whose output
is filtered by C2 and regulated by Q3. Emitter
follower Q705 is connected to the -17. 5-volt supply
which provides a reference for the -6.3-volt supply.
Series regulator Q3 acts as a dynamic variable resi-
stor in series with the output to oppose changes in
output voltage.
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Model 3400A

Table 5-1
l'able 5-1. Required Test Equipment
NS o REQUIRED CHARACTERISTICS USE RECOMMENDED MODEL

DC Voltmeter/
Ohmmeter

Voltmeter
Accuracy: =+. 1% full scale
Voltage Range: 10 mvto 100 v

Ohmmeter
Accuracy: +3%
Ohms Range: 2 Qto 100 M

Performance Checks
Power Supply Checks
Alignment and Adjust-
ment
Troubleshooting

@ Model 3440A/3444A
Digital Voltmeter

»_Voltme'ter Cali~-

Voltage Range: 1 mv to 300 v rms

Performance Checks

& Model 738B Voltmeter

Frequency Range: 10 cps to 10 Mc

Alignment and Adjust-
ment
Troubleshooting

brator Frequency: 400 cps Alignment and Adjust-| Calibratcr
Accuracy: £0.2% ment
Oscillator Frequency Stability: .001%/minute Performance Checks |® Model 651A Test Os-

cillator

Frequency Re-
sponse

Frequency Range (with external os-
cillator): 15 ¢ps to 10 Mc

Frequency Response: 20.5%, 15 cps to
10 Mc

Performance Checks
Alignment and Adjust-
ment

@ Model 739AR Frequen-
cy Response Test Set

Qscilloscope

Sensitivity: 0.1 v/cm
Bandwidth: 2 cps to 50 Me

Performance Checks
Power Supply Checks
Troubleshooting

@ Model 175A/1750B
50 Mc Oscilloscope

Pulse Generator

Pulse Width: variable to 10 usec
Pulse Amp: +2 volts peak, variable
Pulse Rate: 250 to 1000 pps

Performance Checks

& Model 212A Pulse
Generator

Pulse Counter

Range: 250 to 1000 pps
Accuracy: +1 count

Performance Checks

@& Model 5512A Elec-
tronic Counter

AC Voltmeter

Voltage Range: 1to 150 v

Accuracy: +3%

Power Supply Checks
Troubleshooting

@& Model 403A/B AC
Voltmeter

P()welfT Supply
200 K 2 Resis-

] tor

Output: 0 - 1 vde, variable
Metal film, 1/4 w, 1%

Troubleshooting

Performance Checks

& Model 7214
¢» Part No. 0757-0782

50 @ Feed~Thru
Termination

Resistor: fixed, composition, 50
ohms +5%, 1/4 w

Performance Checks
Alignment and Adjust-
ment

@ Model 11048B 50 Ohm
Feed-Thru Termination

BNC-T-Adapter

UG-274B/U

Performance Checks
Alignment and Adjust-
ment

% Part No. 1250-0072

i vAdapter—Con-
nector

UG-201A/U

Performance Checks
Alignment and Adjust-
ment

& Part No. 1250-0067

L e e JRS—
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Section V
Paragraphs 5-1 to 5-8 and Table 5-2 and Figure 5-1

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section contains the information necessary
for maintenance of the Model 3400A RMS Voltmeter.
Included are performance checks, repair procedures,
adjustment and calibration procedures, and trouble-
shooting techniques.

5-3. TEST EQUIPMENT.

5-4. The test equipment required for the maintenance
of the Model 3400A is listed in Table 5-1. Equipment
having similar characteristics may be substituted for

the equipment listed.

5-5. PERFORMANCE CHECKS.

5-6. The performance checks presented in this sec-
tion are front-panel procedures designed to compare
the Model 3400A with its published specifications.
These checks can be incorporated in periodic main-
tenance, post-repair, and incoming quality control in-
spection. These checks should be conducted before
any attempt is made at instrument calibration. During

Connect test setup illustrated in Figure 5-1.

b. Set Model 3400A RANGE switch to . 001 posi-
tion.

¢. Adjust Voltmeter Calibrator for 0. 001 volt,
400 cps output; set de voltmeter to measure
1 volt.

d. If Model 3400A does not indicate within values
listed under METER READING in Table 5-2,
perform low frequency calibration procedure,
Paragraph 5-31,

€. Dc output as indicated on dc voltmeter should
be within values listed under DC OUTPUT in
Table 5-2.

f. Repeat steps c thru e for remaining voltage
values listed under VOLTMETER CALIBRA-
TOR OUTPUT in Table 5-2.

Table 5-2. Accuracy, Linearity, and DC Output
Performance Check, Supplemental Data

all performance checks, periodically vary the Model VOLTMETER METER DC
3400A line voltage +10%. CALIBRATOR
READING OUTPUT
NOTE OUTPUT
: : 0.001 v 0.00099to 0.00101(0.990to1. 01
ﬁ;%gfeanffgifmuéif‘gf; T beriod 0.003v | 0.00297to 0.00303|0.940t00. 960
ep y 0.1 v 0.099 to 0.101 0.990to1.01
5-7. ACCURACY, LINEARITY, AND DC QUTPUT 0.3 v 0.297 to 0.303 0. 940 t0 0. 960
PERFORMANCE CHECK. 1.0 v 0.99 to 1.01 0.990to1.01
5-8. The accuracy, linearity, and dc output test set- 338 v 23' ,?7 to 33' gg 8 328 :08' ggg
up is illustrated in Figure 5-1. A Voltmeter Calibra- 100. 0 M 99, 0 t01o1' 0 o 990t°1' o1
tor (& Model 738B) and a DC Voltmeter (6 Model 300. 0 X 2970 to 303 0 o 940t30' 960
3440A/3444A) are required for this test. : . : : .
OLTMETER CALIBRATOR
! # 7388 @ 3400a
RMS VOLTMETER
X
O O o ZZN
(]
? © 506 S e

TO DC OUT JACK
AT REAR OF MODEL

3400A
34004-8-0122

DC MULTI-FUNCTION
DIGITAL VOLTMETER  UNIT
@ 34404 &) 3444A

s e -

©(? (€] o

Figure 5-1. Accuracy, Linearity, and DC Output Test Setup

01768-1
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section V
Paragraphs 5-9 to 5-12 and Table 5-3 and Figure 5-2

5-9. FREQUENCY RESPONSE PERFORMANCE

CHECK.
5-10. The frequency response test setup is illustrated
in Figure 5-2. A Frequency Response Test Set (&
Model 739AR) and an Oscillator (& Model 651A) are
required for this test.

NOTE
The Frequency Response ‘l'est
Set used to check the 3400A accu-
racy should be calibrated at the
end of its output cable. At 10

Mc there is typically a 2% loss in
the 739A output cable.

... Connect test setup illustrated in Figure 5-2.

. Set Model 3400A RANGE switch and frequency
response test set output attenuator to 1 volt
position.

¢. Set frequency response test set o use exter-
nal input.

4. Adiust oscillator output frequency for 400 cps;
output voltage for 90% full scale as indicated
on Model 3400A meter.

¢. Adjust frequency response test set meter to
convenient reference.

{. Adijust oscillator output frequency to values

Approved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6

iModel 3400A

2. Set Model 3400A RANGE switch to 1 volt posi-
tion.

b. Adjust oscillator output {frequency to 50 cps;
output voltage for full-scale deflection as in~-
dicated on Model 3400A.

¢. Insert 200 K § resistor in series with Model
5400A input; meter reading should change less
than 0. 02 volts. This corresponds to an in-
put impedance of 10 megohms where:
E R
5 __app series
change Rtotal

4. Adjust oscillator frequency to 50 Ke¢; Model
3400A reading should be greater than 0.7
volts. This corresponds to input shunt capa-
city of less than 15 pf.

¢. Set Model 3400A RANGE switch to . 001 posi-
Tion.

7. Tepeat steps b and c.

g. Adjust oscillator frequency to 14 Kc; Model
3400A reading should be greater than 0.7
volts. This corresponds to an input shunt
capacily of less than 40 pf.

Table 5-3. krequency Response Performance Check,
Supplemental Data

[ist:ed ur}der FREEQUENCY in TabJVe‘5—3'; ad- FREQUENCY METER READING
just oscillator output voltage to maintain ref-
crence set in swep e.  If Model 3400A does 15 c¢ps 0.95t0 1.05
no. indicate within values under METER 45 cps 0.95t0 1.05
READING in Table 5-3, perform high fre- 100 cps 0.99to 1.01
yuency calibration procedures, Paragraph 5-36. 900 Kec 0.99to 1.01
1.2 Mc 0.98 to 1. 02
T 'DANCE PERFORMANCE CHECK. L. 8 Mc 0.98 to 1.02
;-il. INPUT IMPEDANCE 5 5 Me 0 97 to 1,03
5.12. An Oscillator (¢ Model 651A) and 2 200K § re- 9. 8 Mc 0.97 to 1. 03
sistor (¢ Part No. 0757-0782) are required for the 3.2 Mc 0.95 to 1. 05
input impedance performance check. 5. 8 Mc 0.95 to 1. 05
'+ REQUENCY RESPONSE ]
VEST SET
dp 739AR
TES f"O&iCILLATOR ‘ ) T |
P .
4 ,\\\‘ ) /'/(—‘3\\
(O)el o oo @
60 O 1
dg 3400A usE (h)11048B 500 FEED-THRU
oA B e RMS VOLTMETER TERMINATION TO TERMINATE
[ — - - MODEL 739AR
]
12

vif"iguxe 5-2. 'f‘-rylequency Responsé Test Setup

» Approved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6
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5-13, CREST FACTOR PERFORMANCE CHECK.

5.-14, The crest factor performance check test setup

ig illustrated in Figure 5-3. A Pulse Generator (&
Model 212A), a High Frequency Oscilloscope (¢ Model
175A/1750B), and an Electronic Counter (¢ Model
5512A) are required for this test.

a. Connect test setup illustrated in Figure 5-3.

b. Set Model 3400A RANGE switch to 0.1 volt
position,

¢. Adjust pulse generator for pulse output with
following characteristics:

Epeak., . .. ... 1. 00 v as indicated on 0s-
cilloscope

Pulse Rate . . . . 990 pps as indicated on
electronic counter

Pulse Width. . . . 10 usec

This corresponds to a crest factor of 10 where:

Erms = E+/D(1-D) where D = TO/T

Section V
Paragraphs 5-13 to 5-19 and Figure 5-3

d. Model 3400A should indicate 0.1 volt (+5%).

e. Adjust pulse generator pulse rate to 250 pps
as indicated on electronic counter; this cor-
responds to a crest factor of 20.

f. Model 3400A should indicate 0. 05 volts (+5%).
5-15. RESIDUAL NOISE PERFORMANCE CHECK.

5-16. A 100 K © shielded load is required for the re-
sidual noise performance check.

a. Connect 100 K Q shielded load to the Model
3400A INPUT.
b. Rotate RANGE switch to 0.001. Zero offset
should be less than 5% of full scale.
5.17. REPAIR PROCEDURES.

5-18. COVER REMOVAL.

5-19. When it is necessary to repair or adjust the
Model 34004, one or more covers will have to be re-
moved. Refer to Figure 5-4 and the following steps
for cover removal procedure.

a. TOP COVER. Remove top cover SCrew; slide

CF = E peak
" E rms cover to rear and lift to remove.
E (1-D) b. SIDE COVERS. Remove four screws in side
- cover; lift to remove.
ED(1-D) ’
c. BOTTOM COVER. Remove bottom cover
_ /1-D screw at rear of cover. Slide cover to rear
¥4 D and remove.
PULSE GENERATOR HIGH FREQUENCY OSCILLOSCOPE
dp 212 @p 175A
— . -
- Pleten || e
=Ta)/ T
O @) ¥ i E 1y e
ED=E{To/T) _L_ L
L P o®
© O O ©
) @
L ® O o] © ° ® o
—
L ) ADAPTOR-CONNECTOR e @ O @ ®
-— @xzso-oos'/ —
BNC T ADAPTOR
@ 3400A 1250-0072
RMS VOLTMETER ELECTRONIC COUNTER e T
@ 55I12A ADAPTOR
X\ < ) 1250-0072
© O o) O
S e GlD @ [

Figure 5-3. Crest Factor Test Setup

01768-1
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Section V Hiodel 3400A
Paragraphs 5-20 to 5-24 and Figure 5-4

y—
ez P ‘E
F
- J
. - ’ 2
"’
ll 2
i ()/r// -
e . ”ﬁ;::“\;‘% 000-B-29
e e
"i;;;;_;;,A_ A,
i'igure 5-4. Model 3400A Modular Cabinet
:~20. SERVICING ETCHED CIRCUIT BOARDS. d. To replace components, shape new leads and
oy e e o an . ‘ o insert them in holes. Reheat with iron and
[}")‘12 The @ Mode.l 3400A has fw? etched c.u'cult. add solder as required to insure a good elec-
wvoards. Use caution when removing them to avoid o :
) - trical connection.
damaging mounted components. The assembly and ¢
tart No. are silk screened on the interior of the cir- e. Clean excess flux from the connection and ad-
cuit board to identify it., Refer to Section VII for parts joining area.
replacement and @ Part Number information. f. Toavoid surface contamination of the printed
5-22. The etched circuit boards are a plated-through circuit, clean with weak solution of warm
iype. The electrical connection between sides of the water and mild detergent after repair. Rinse
board is made by a layer of metal plated through the thoroughly with clean water. When completely
vomponent holes, When working on these boards, ob- dry, spray lightly with Krylon (#1302 or
serve the following general rules. equivalent).
a. Use a low-heat (25 to 50 watts) small-tip sol-
ilsf(;rexg iron and a small diameter rosin core 5-23. THERMOCOUPLE REPLACEMENT,
b. Circuit components can be removed by plac- CAUTION
ing the soldering iron on the component lead Exercise extreme care when re-
on either side of the board and pulling up on moving or replacing the amplifier
lead. If a component is obviously damaged, printed circuit board assembly
clip leads as close to component as possible and when shaping the thermocouple
and then remove. Excess heat can cause the leads.
;:ért(}:;.;ltcca)nmd ggiﬁ S to separate or cause damage 5-24. Should a thermocouple be defective. it is neces-
- p : sary to replace both as a matched pair (see Section A
VII, Table of Replaceable Parts) to ensure for praper e
¢. Component lead hole should be cleaned before operation. To replace thermocouples, proceed as
inserting new lead. follows:

-4
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Section V
Paragraphs 5-25 to 5-28 and Table 5-4

a. Turn instrument power off and remove left 5-25. ADJUSTMENT AND CALIBRATION
side and top covers. PROCEPURES' .

5-26. The following is a complete adjustment and cali-
. ) L bration procedure for the Model 3400A. These opera-

b. Remove two screws in left side of amplifier tions should be conducted only if it has previously been
board and one screw through ground lug con- established by Performance Checks, Paragraphs 5-5
necting board to chassis. to 5-16,that the Model 34004 is out of adjustment. In-

c. Lift board slightly to clear lanced guide on descriminate adjustment of the internal controls to re-
chassis. Gently pull bottom of board to out- fine settings may actually cause more difficulty. If
side until board will drop down and top will the procedures outlined do not rectify any maladjust-
clear main frame. Adjust amplifier input ments that may exist, and you have carefully rechecked
and output cables to ensure free passage your connections and settings, refer to Paragraph 5—41,
through grommets and carefully fold board Troubleshooting, for possible cause and recommended
down to expose the four nuts holding the ther- corrective action.
mocouple shield. 5-27. MECHANICAL METER ZERO.

d. Remove four shield nuts; lift shield off. Re- 5-28. The mechanical meter zero screw is located on
move thermocouples, noting orientation. the instrument front panel. If the meter pointer does

e. Leads must be shaped before inserting new not indicate zero when the instrument power has been
thermocouples. Ensure that red dot on ther- off for at least one minute, mechanically zero the
mocouples face board. During the shaping meter following the procedure outlined below.
process, hold leads between bending point and a. Turn instrument power off; disconnect input
glass with long-nose pliers. signal; remove cable from J2 (DC OUT) at

f. Carefully install new thermocouples and sol- rear of instrument; and allow one minute for
der. Refer to Paragraph 5-22, meter pointer to stabilize.

g. Cleantheboardas discussedin Paragraph5-22. b. Rotate zero adjust CW until pointer is to left
Carefully mask thermocouple shield during of zero, moving up scale. Continue until
spraying. pointer is at zero. If pointer overshoots zero,

h. Apply silicon grease (Dow Corning 5 Compound repeat operation.
or equivalent) to shield contact edges. ¢. When the pointer is exactly at zero, rotate

j the adjusting screw slightly counterclockwise

j. Reverse steps d, c, b, and a for reassembly. to free it. If the meter pointer moves to the

k. Refer to Paragraph 5-25 and calibrate the am- left during this adjustment, repeat steps b
plifier. through c.

Table 5-4. Power Supply Checks
Fowen | U ERGIENT | DOYOLTAGE | vary i volnge bevween | 5o SEehFroxs
CHECK POINT 103.5 and 126. 5 vac)
~17.5 vde Connect DC Volt- -17 to -18 vdc +0. 5 volt from nominal 400 uv rms or
meter, AC Volt- reading at 115 vac line. 1.1 mv p-p
meter, or Oscillo-
scope to pin 1 (vio~
let lead) on chopper
amplifier (A6) and
chassis ground.

+75 vde Connect DC Volt- 70.0 to 78.0 vdec +1 volt from nominal 400 puv rms or
meter, AC Volt- reading at 115 vac line. 1.1 mv p-p
meter, or Oscillo-
scope to pin 15 (red/
wht/blue) of chopper
amplifier (A6) and
chassis ground.

-6.3 vdc | Connect DC Volt- -5,9to -6.5 vdc +0. 1 volt from nominal 2 mv rms or
meter, AC Volt- reading at 115 vac line. 5.7 mv p-p
meter, or Oscillo-
scope to Q3 emitter
{grey lead) and
chassis ground.

01768-1 5-5
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Section V
Paragraphs 5-29 to 5-39

5-29. POWER SUPPLY CHECKS,

5-30. Power supply voltage and ac ripple specifications

are listed in Table 5-4. Test points are also indicated
in this table. When making ripple voltage measure-
ments, it may be desirable to isolate the ac testing
instrument from power line ground to avoid any un-
desirable ground loop currents. Use a three-prong to
two-prong adapter in the power line receptacle.

5-31. LOW FREQUENCY CALIBRATION.

5-32. The low frequency calibration comprises the
amplifier gain adjustment, the 1/10 scale adjustment,
and the 1 volt adjustment. A Voltmeter Calibrator
{#> Model 738B) and a DC Voltmeter (@ Model 3440A/
3444A) are required.

5-33. AMPLIFIER GAIN ADJUSTMENT.
a. Connect test setup illustrated ir Figure 5-1.

b. Set Model 3400A RANGE switch to . 01 volt
position.

¢. Adjust voltmeter calibrator for 0.01 volt, 400
cps output; set de voltmeter to measure 1 volt.

d. Remove Model 3400A top cover; adjust R4

(CAL) for 1.0 volt as indicated on dc voltmeter.

If R4 (CAL) does not have enough range to
calibrate the dc output, the value of R3 should
be changed. Typical range of R3 is from 1.0
Kto 2.6 K ohms.

e, Adjust R6 (FULL SCALE ADJUST) for Model
3400A full-scale meter reading.
5-34. 1/10 SCALE ADJUSTMENT.

a. Connect test setup illustrated in Figure 5-1;
omit dc voltmeter.

b. Set Model 3400A RANGE switch to . 1 volt
position.
c. Adjust voltmeter calibrator for 0. 01 volt,
400 c¢ps output.
NOTE
The 1/10 SCALF, ADJUST should
be set slightly low (needle's width)

to reduce meter {needle) offset with
shorted input.

d. Remove Model 3400A top cover; adjust R7
(1/10 SCALE ADJUST) for Model 3400A 1/10
scale meter reading.

5-35. 1 VOLT ADJUSTMENT.
a., Connect test setup illustrated in Figure 5-1.

b, Set Model 3400A RANGE switch to 1 volt
position.

c. Adjust voltmeter calibrator for 1.C volt, 400
cps output.
d. Adjust R104 (1 V ADJUST) for Model 3400A
for full-scale reading.
5-36. HIGH FREQUENCY CA LIBRATION.

5-37. The high frequency calibration comprises the
amplifier gain adjustment, the input attenuator ad-
justment, and the second attenuator adjustment. A

-6

Model 3400A

Frequency Response Test Set (% Model 739AR) and
an Oscillator (% Model 6514) are required.

5-38. AMPLIFIER GAIN ADJUSTMENT.,
NOTE

The frequency response test set
used to calibrate the 3400A should
be calibrated at the end of its
output cable. At 10 Mc there is
typically a 2% loss in the output
cable.

Connect test setup illustrated in Figure 5-2.

Set Model 3400A RANGE switch and frequency
response test set output attenuator to 1 mv
position,

c. Set frequency response test set to use exter-
nal input.

d. Adjust oscillator output frequency for 400 cps;
output voltage for 90% full scale as indicated
on Model 3400A meter.

¢. Adjust frequency response test set meter to
convenient reference.

f.  Adjust oscillator output frequency for 10 Mc;
output voltage to maintain reference set in
step e.

g. HKemove Model 3400A left-side cover; adjust
C405 (10 MC ADJUST) for 90% full scale as
indicated on Model 3400A meter. Replace
cover; readjust C405 if meter reading varies
irom 90% full scale.

h. Vary oscillator between 3 and 10 Mc; main-
lain oscillator output voltage to reference set
in step e, I Model 3400A meter reading
varies below 85% or above 95% of full
scale, repeat step g until optimum response
is obtained between 3 and 10 Mc.

5-39. INPUT ATTENUATOR ADJUSTMENT.
NOTE

The frequency response test set
used to calibrate the 3400A should
be calibrated at the end of its
output cable. At 10 Mc there is
typically a 2% loss in the output
cable.

a. Connect test setup illustrated in Ficure 5-2,

b. Set Model 3400A RANGE switch and frequency
response test set output attenuator to 1 volt
position.

¢. Set frequency response test set to use exter-
nal input.

d. Adjust oscillator output frequency f{or 400 cps;
output voltage for 90% full scale as indicated
on Model 3400A meter.

e. Adjust frequency response test set meter to
convenient reference.

f.  Adjust oscillator output frequency for 100 Kc;

output voltage to maintain reference in step e.

01768-1
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g. Remove Model 3400A bottom cover; adjust
C102 (1 V, 100 KC ADJUST) for 90% full
scale as indicated on Model 3400A meter.
Replace cover; readjust C405 if meter read-
ing varies from 90% full scale.

h. Vary oscillator between 100 Kc and 10 Mc;
maintain oscillator output voltage to reference
set in step e. If Model 3400A meter reading
varies more than +1% to 1 Me, +2% from 1 Mc
to 2 Mc, +3% from 2 Mc to 3 Mc, or +5% from
3 Mc to 10 Mc,repeat step g until optimum
response is obtained.

5-40. SECOND ATTENUATOR ADJUSTMENT.

NOTE

The frequency response test set
used to calibrate the 3400A should
be calibrated at the end of its
output cable. At 10 Mc there is
typically a 2% loss in the output
cable.

a. Connect test setup illustrated in Figure 5-2.

b. Set Model 3400A RANGE switch and frequency
response test set output attenuator to .3 volt
position.

c. Set frequency response test set to use exter-
nal input.

d. Adjust oscillator output frequency for 400 cps;
output voltage for 90% full scale as indicated
on Model 3400A meter.

e. Adjust frequency response test set.meter to
convenient reference.

f. Adjust oscillator output frequency for 3 Mc;
output voltage to maintain reference in step e.

g. Rermmove:Model 34004 bottom cover; adjust
C303 (.3 V ADJ) for 90% full scale as indicated
on Model 3400A meter.

h. Vary oscillator between 3 Mc and £6:-Mc¢; main-
tain oscillator output voltage to reference set

Table 5-5.

Section V
Paragraphs 5-40 to 5-49 and Table 5-5

in step e. If Model 3400A meter reading
varies below 85% or above 95% of full scale,
repeat step g until optimum response is ob-
tained between 3 and 10 Mc.

5-41. TROUBLESHOOTING PROCEDURE.

5-42, This section contains procedures designed to
assist in the isolation of malfunctions. These opera-
tions should be undertaken only after it has been es-
tablished that the difficulty cannot be eliminated by
the Adjustment and Calibration Procedures, Para-
graph 5-25, An investigation should also be made to
ensure that the trouble is not a result of conditions
external to the Model 3400A.

5-43. Conduct a visual check of the Model 3400A for
possible burned or loose components, loose connec-
tions, or any other condition which might suggest a
source of trouble,

5-44, Table 5-5 contains a summary of the front-panel
symptoms that can be used in initial efforts to select
a starting point for troubleshooting operations.

5-45, Table 5-6, in conjunction with Figure 5-5, con-
tains procedures which may be used as a guide in iso-
lating malfunctions. The steps in Table 5-6 describe
the normal conditions which should be encountered

during the checks (circled numbers (N)) in Figure 5-5.

5-46. The checks outlined in Table 5-6 are not de-
signed to measure all circuit parameters, rather,
only to localize the malfunction. Therefore, it is
quite possible that additional measurements will be
required to completely isolate the problem, Amplifier
gain may also vary slightly between instruments;
therefore, it should not be necessary to precisely
duplicate waveforms or values described.

5-417, Voltage values indicated are based on 0.1 v rms
input at 400 cps unless otherwise specified.

5-48, When required, check power supply voltages as
outlined in Paragraph 5-29.

5-49. Figures 5-6 through 5-17 are typical waveforms
in Model 3400A.

Front Panel Symptoms

SYMPTOM

POSSIBLE CAUSE

1/2 scale readings on all RANGE switch settings
and input voltages.

Chopper Amplifier (A6), C612,

3 to 5% meter offset on all ranges with shorted in-
put.

R7 misadjusted.
C405 misadjusted.
Check Q605.

400 cps calibration low and frequency response
falls off above 50 Ke.

Q401 or Q402 shorted.

Switching transients exceed 5% of full scale with
shorted input.

Check collector voltage of Q201 (should not exceed
9.0 v).

Instrument has been overloaded.

Check Q201, Q401, and Q402.

Meter jitter or flutter exceeds 0. 5% of full scale.

Check @601, Chopper Assembly (neons).

Full-scale difference from range to range.

Check resistors in second attenuator,

01768-1Approved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6 5-1



. Approved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6
Section V Model 3400A

Figure 5-5

FALSE 5y
FALSE @

LTRUE @
TRUE {ZD
_FALSE @
3400A-B-0123 —IRLL(?D
TRU_E_..@

wicure H5-5. Troubleshooting Tree
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Section V
Tabls %6 and Figures 5-6 thru 5-7

Table 5-6. 'T'roubleshooting Procedure

ACTION

CHECK PROCEDURE
@ Measure ac signal at junction of C413 and
C415. Reading should be betwecen 240 mv
and 260 mv.
@ Measure ac signal to Demodulator at posi-

tive end of C605. Refer to Figures 5-6
through 5-8.

TRUE: Proceed to check @
FALSE: Proceed to check @

TRUE: Proceed tc -heck @
FALSE: Proceed ti: check @

iFigure b-6, Input to Demodulator

(Junction of C605 and V503)

3400A on 1 voit range with 1 volt input.
Scope (175A)

Sweep = H ms/om

Vert - 0,2 volts cm

Dc coupled (Center graticule - 0)

Figure H-7. Input to Demodulator

{(Junction of C6&0H and V503)

3400A on 1 volt range with 0. 1 volt input.
Scope (1754)

Sweep = 5 ms/cm

Vert = 0.2 volis - em

Dc coupled (Center graticule = 0)
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Model 3400A

Table 5-6. Troubleshooting Procedure (Cont'd)

CHECK PROCEDURE ACTION

(Junction of C605 and V503)

No input; 3400A on 1.0 v range.
Scope (175A)

Sweep 5 ms/cm

Vert - 0.1 v/cm

Dc coupled

(Noise - caused by faulty chopper orQ605)

Figure 5-8, Input to Demodulator

® Measure dc level at the base of Q604. TRUE: Proceed to check @).
Reading should be -0. 6 v for full-scale FALSE: Proceed to check ®.
detlection.
@ Investigate Emitter Follower. a. Check dc values and component values

listed in Figure 6-3.
b. Check Q604 and Q605.

¢. Check C612. 1If this capacitor were slightly
open, amplifier pain would be reduced and
Q604 base voltage approaches zero. Volt-
age across C612 should be less than 300 uv
peak-to-peak.

d. If Q604 bias voltage is abnormal, check
CR604.

@ Investigate Demoaulator. a. Observe Demodulator input on oscilloscope

using LINE SYNC. At full-scale deflection,
waveform should be negative. As deflection
decreases to zero, waveform inverts, pass-
ing through zero at approximately one-half

scale. Noisein Figure 5-8 caused by either
faulty neons in chopper or Q€05. Figure 5-13
is indicative of faulty chopper neon.

b. Demodulator output should be proportional
to ac input.

@ Measure the ac voltage at the positive TRUE: Proceed to check @
side of C605 during slight overdrive FALSE: Proceed to check @
conditions (1.0 v inpul on 0. 3 v range).
Sce Figure 5-9.

5-10 Approved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6 01768-1
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Section V

Tubide 5-6 and Figures 5-9 to 5-10

Table 5-6. Troubleshooting Procedure (Cont'd)

CHECK

PROCEDURE

ACTION

(Junction C605 and V503)

3400A on. 3 vrange with 1 vinput.
Scope (175A)

Sweep = & ms/cm

Vert =1 v/em

Dc coupled

Figure 5-9. Demodulator Input (Overdriven)

Investigate Demodulator output during nor-

mal and overdrive conditions. See Fig-
ures 5-10 and 5-11.

TRUE: Perform check (@); investigate feedback

loops.
FALSE: Perform check (.

(BASE Q604)

3400A on 1 v rangewith 1 v input.
Scope (175A}

Sweep = 5 ms/cm

Vert = 0.1 v/cm

De coupled

Figure 5-10. Demodulator Output (Normal)

o1768pproved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6
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Section VApproved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6 Model 3400A
Table 5-6 and Figure 5-11

Fable 5-6. Troubleshooting Procedure (Cont'd)

CHECK FROCEDURE ACTION

(BASE Q604)

3400A on .3 v range with 1 v input,
Scope (1754)

Sweep = 5 ms/im

Vert - 0.5 v/cm

Dc coupled

Figure 5-11. Demodulator Output (Overdriven)

Investigate Modulator, Chopper Amplifier, a. Disconnect the basc of Q604 from the chop-
and Thermocouples. See Figures 5-12 per assembly (V503). Insert a dc signal,
through 5-17. through a small resistor (1 K ), between

the base of Q604 and chassis ground, topro-
vide -0.6 v (+0.4 v for 1/10 scale deflec-
tion). The meter should indicate full-scale
deflection. Trace the signal {from the base
of Q604, through the thermocouples, back
to the modulator and through the chopper
amplifier.

b. Should a defective modulator be suspected,
break the line betwcen pin 13 (A6) and V501,
Apply a 10 mv dc si1gnal through a 500 K re-
sistor to V501. Check for a ""chopped”
waveform at the junction of V501 and V502.
The modulated output should be proportional
to input dc level at pin 13.

¢. Figure 5-12describes a proper neon voltage
waveform. Figure 55-13 describes an impro-
perly firing neon. Note negative voltage dip
during conduction. Current variation
through neon, following voltage waveform,
causes noise as shown in Figure 5-8. For
proper chopper action, neon firing potential
(most negative point on waveform) is typi-
cally between 110 v and 120 v (never greater
than 130 v). Jitter occurring on front panel
meter may be seen at firing point or
extinguishing point.

d. Check thermocouples and de feedback from
C608. Check thermocouples for open cir-
cuit or ground.

b-12 Approved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6 01768-1
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Table 5-6 and Figures 5-12 to 5-14

Table 5-6. Troubleshooting Procedure (Cont'd)

Figure 5-12

CHOPPER NEON VOLTAGE
(Pins 3 and 5, A6)

No input voltage to 34004,
Scope (175A)

Sweep = 5 ms/cm

Vert = 20 v/em

Dc coupled

Figure 5-12. Chopper Neon Voltage

Figure 5-13

CHOPPEER NEON VOLTAGE
(Pins 3 and 5, A8}

No input voltage to 3400A.
Scope (1754)

Sweep = 5 ms/cm

Vert = 10 v/cm

Dc coupled

Figue 5-13. Chopper Neon Voltage

Figure 5-14

OUTPUT OF MODULATOR (OVER-
DRIVEN)

Waveform taken at the junction of V501
and C601
"""" 3400A on 0. 3 volt range with 1 v input.
Scope:
Sweep = 5 ms/cm

Vert 5 mv/cm

Figure 5-14. Output of Modulator (Overdriven)

o176sApproved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6
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Table 5-g)and Figures 5-15 thru 5-17

__Table 5-86. Troubleshooting Procedure {Cont'd)

P ——————.

Figure 5-15
COLLECTOR OF Q601
3400A on 0. 3 volt range with 1 v input.

Scope:
Sweep 5 ms/cm

Vert = 5 mv/cm

Figure 5-15. Collector of Q601

Figure 5-16
COLLECTOR OF Q602
3400A on 0. 3 volt range with 1 v input.

Scope:
Sweep - 5 ms/cm

Vert = 0.2 v/cm

Figure 5-17
COLLECTOR OF Q603
3400A on 0. 3 volt range with 1 v input.

Scope:
Sweep = 5 ms/cm

Vert = 2 v/em

Figure 5-17. Collector of Q603

Approved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6 01768-1
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Model 3400A

Section V
Table 5-6

Table 5-6. Troubleshooting Procedure (Cont'd)

CHECK

PROCEDURE

ACTION

Measure ac signal to second Attenuator at
negative end of C205. Reading should be
between 0. 90 mv and 1. 0 mv,

Measure ac signal to Amplifier (A4) at the
positive side of C402. Reading should be
0. 95 myv.

Investigate Amplifier (A4).

Investigate Second Attenuator.

Investigate Input Attenuator and Impedance
Converter.

TRUE: Proceed to check @ .
k @9).

FALSE: Proceed to chec

TRUE: Proceed to check .
FALSE: Proceed to check

Check ac voltage at the junction of C402 and
Q401 (0. 95 mv),

Check C405. Although it is a high frequency
adjustment, it can affect 400 cps calibration.
This could affect 1 v tracking or cause ex-
cessive noise or oscillation,

Amplifier gain can be checked using circled
ac values in Figure 6-2.

Check Q401 and Q402. If Q401 gain is low,
check feedback loop through C411.

If bias at Q405 or Q406 is abnormal, check
CR401, 407, 408, and R419. Dc voltage at
collector of Q406 should be -2 v +0.5 v,
R419 can be adjusted (0 to 350 ohms) in an
effort to accomplish this. If the dc voltage
is exceedingly high, check for shorted tran-
sistors or diodes.

Check voltage at junction of C205 and R302.

In six lower ranges, this voltage should
equal the input signal (5%).

When replacing attenuator resistors,
matched set must be utilized.
Check R101 (10 M +1/4%).

On the higher six ranges, the input attenua-
tor should appear as a 1000:1 divider,

Check C102.

Dc collector voltage at Q201 should not ex-
ceed 9. 0 v, or switching transients will be
introduced.

01768-1Approved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6 5-15
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Section VI
Paragraphs 6-1 to 6-8

SECTION VI
CIRCUIT DIAGRAM

6-1. INTRODUCTION.

§8-2. This section contains the circuit diagrams
necessary for the operation and maintenance of the
Model 3400A RMS Voltmeter. Included are schematic
and parts location diagrams.

6-3. SCHEMATIC DIAGRAMS.

6-4. The schematic diagrams depict the circuits
contained within each assembly of the 3400A as well
as assembly interconnection. Main signal paths and
significant feedback paths are identified.

01768-Approved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6

6-5. The schematic diagrams are arranged in
ascending order of assembly reference designation.

6-6. PARTS LOCATION DIAGRAMS.

6-7. The parts location diagrams show the bhysical
location of parts within an assembly. Parts are
identified by reference designation. A parts location
diagram is included for each assembly which does not
have adequate silk screening of reference designations.

6-8. The parts location diagrams are located on the
same figure as the schematic of the assembly.

6-1/6-2



£-9 T-89L10

weISeK] UoTEI0T S1IBJ PuUE J(1Emayds
gV I018nUSNY PUOIIG PUE ‘Y I81324U0)
oouepadw] ‘I Totenus}ly jndul ‘1-9 eandid

‘QIAVHS FYV SISSVHD NO QHINNOW SININOIIWOD 6

IA UOT}998

V00P€ 1PPOI

"NOLLYOO'T TaXvd Ixoud satonaa 18
snc-cvoon
[ S (W A 10 = LaND FOVITOA OV W L {A349) (Nv1) (ov18)
SOVAVAONOTN NI IONVLIOVAVO GOgY G0€0 POgH 200 0L 0 WOdd qy¥o ol
‘SWHO NI ZONVISISTY qaLYOIANI ASIMHERIO SSTINA "9
} ] “LSTT SLUVd EHS ‘HOLSISTA QFHOLVIW OA¥E ¥ ¢
[
| 1 NOWNOD LIDWI0 aEinid A\ ¥
“UNRO¥D 1EANIVO T+ € !
T (A3u9)
"NOILISOd T° THL NI HOLIMS !
O FONVY ILLIM NMOHS HHV SIDVLITOA ANV HLVA TVNOIS AUVIWIEd ¢
ULV M0VEQEIL 0
< - “HIVA SOVAQHAL OV e — e
-
S o— “HLVA TYNDIS AUV e *] M
=1 | o
8 8
g ! S3LON , 2
S °— T | (3n18) g
S G020 S
4 Wou4d S
< o =1
«© [v4
0 o WOHJ JOVITOA <
=] e INIRY IS » g
=1 2 GaLvinezy (3n78) N33¥9) o
2 Agto- 1 =]
S 1 — 1020 Ol 101¥ WOY4 g
ABI-
o 1 ey T | £
Q 120l o
x Loy | - - -|= ) o)
< I & 4
O 112
° ot ) ooz N llgy  €0go z2isy  olgy g
~ 12°0% + ool (]
=] 4808y ] 102> 7
wn 99z¢
1= ol £ley: z0210 aozs. @ama \| ..... m
s ] 2080 S0y $020 o
- =4
=4 \ Lze01y Az Woy4d =
~ 49088 ogose 002 10245 ) | ] o
@ ) 228 e \C Q
g W | a ! ! P
b + - 1020 o
@ e | 420 v9%+ +0ed =
o vosu osz 00z
m 508D | gozy 9B+ £023 &
5 i —— S o - (A349) x
w yE0%Y NOLLYSNIAWOD AAGs | (Hovea3ds dvals 1009 fiozy quo 5
m - Wl | oL =z
4 3208 *F80e0 AS*9 oangee sz 93M . @ . 2
S wwiwdaawy ' ’ [ 2020 12 ML ray e d? $
8 oL lndw oV £ | o et o]lo [ 9% 001 ! 3
o iosy <022 1 A 1 5
< NEE | woan { == Y 4 i s
29 (10¥£9-00v£0) XIGWISSY Hloe Ol \‘Nowm s 140 1*0 E;
Zoen 202y $020 1025 » 1013 Ao
HOLVINILLY _ON0O3S [€V] ] (10999-00€0)
- = ! ks Y3IMOT104 Mg XIGNISSY_¥OLVANILLY LndNi [17] 10gd 60gd  80€Y
i 300HLV2 1628 \
. 028
- . O (A39)
8I-LV WOUS
N oW (Zonva] 2040 OL
- (20599-00550) KIGNISSY_¥3L4IANOD JONVA3JNI [2Y]
1-9 94081y



Approved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6
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NOTES

. e, PRIMARY SIGNAL PATH.

e AC FEEDBACK PATH.
e emts et DC FEEDBACK PATH.

. * OPTIMUM VALUE SELECTED AT FACTORY; AVERAGE VALUE

SHOWN.

. L caBmET GROUND.

PRINTED CIRCUIT GROUND.

. UNLESS OTHERWISE INDICATED: RESISTANCE IN OHMS,

CAPACITANCE. IN MICROFARADS.

AMPLIFIER OUTPUT
T0
[ THERMOCOUPLE (TC401)

Section VI

Model 3400A

Figure 6-2

‘g

vio'
[N

+75V
WHT-RED-BLU

A4 AMPLIFIER ASSEMBLY (03400-66503)

m_¢o

10 MC_ADJ.

COVER

SHEET METAL
OVER TC'S

LD-M-677

22%0

L SHOWS BASE ORIENTATION

M
CHOPPER INPUT CABLE ASSY

03400- 61602

RED
BLK

WHT

BLK(SHIELD)

L

CABLE ASSY 03400-61601

AMPLIFIER INPUT

Tﬁ

Figure 6-2. Video Amplifier AdSchematic
and Parts Location Diagram

6-4

)
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Location Diagram
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Section VI

Model 34004
Figure 6-4
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Section VII
Paragraphs 7-1 to 7-7

SECTION ViI
REPLACEABLE PARTS

7-1. INTRODUCTION.

7-2. This section contains information for ordering
replacement parts. Table 7-1 lists parts in alpha-
numerical order of their reference designators and
indicates the description and & stock number of each
part, together with any applicable notes. Table 7-2
lists parts in alpha-numerical order of their & stock
number and provides the following information on
each part:

a. Descriptionofthe part(see list of abbreviations
below).

b. Typical manufacturer of the part in a five-digit
code (see list of manufacturers in Appendix).

c¢. Manufacturer's part number.

d. Total quantity used in the instrument (TQ col-

7-3. Miscellaneous parts are listed at the end of
Table 7-1.

7-4. ORDERING INFORMATION.

7-5. To obtain replacement parts, address order or
inquiry to your local Hewlett-Packard Field Office
(see listsat rear of this manual for addresses). Iden-
tify parts by their Hewlett-Packard stock numbers.

7-6. NON-LISTED PARTS.

7-7. To obtain a part that is not listed, include:
a. Instrument model number.
b. Instrument serial number.

c¢. Description of the part.

umn). d. Function and location of the part,
REFERENCE DESIGNATORS
A = assembly F = fuse P = plug \% = vacuum tube, neon
B = motor FL = filter Q = transistor bulb, photocell, etc.
C = capacitor J = jack R - resistor W = cable
CR = diode K = relay " RT —th . X = socket
DL = delay line L = inductor R = thermistor XF - fuseholder
DS = device signaling (lamp) M = meter ) = switch XDS = lampholder
E = misc electronic part MP = mechanical part T = transformer Z = network
ABBREVIATIONS
a = amperes elect = electrolytic mtg = mounting rot = rotary
encap = encapsulated my = mylar rms = root-mean-square
bp = bandpass rmo = rack mount only
bwa = bacé{“{;ﬁr? wave ixd i g?}:‘:‘;ﬂs Eg i gggrr:’lally closed s-b - slow-blow
oscillator - - Se = selenium
c = carbon NO = normally open sect = section(s)
cer = ceramic Ge = germanium NPO = negative positive Si = silicon
cmo = cabinet mount only B zero {(zero temp- sil = gilver
coef = coefficient grd = ground (ed) ature coefficient) sl = slide
com = common h = henries nsr = not separately
comp = composition Hg = mercury replaceable td = time delay
conn = connection '[‘iO2 = titanium dioxide
crt = cathode-ray tube impg = impregnated obd = order by de-
incd = incandescent scription tog = toggle
dep = deposited ins = insulation (ed) tol = tolerance
p = peak trim = trimmer
EIA = Tubes or transistors K = kilo = 1000 pc = printed circuit twt = traveling wave tube
meetlng Electrom.c ' ) bf)ard var - variable
Industries' Associa- lin = linear taper pf = picofarads = w/ - with
tion stﬁndardslrr}ll log = logarithmic taper 10—12 farads W - watts
rlmf'ma y result in - milli = 10—3 pp = peak to peak ww = wirewound
instrument ‘opera}tmg m = miid = piv = peak inverse w/o = without
within specifications; M = megohms voltage
tubes and transistors ma = milliamper_eg 0s - position (s) * = optimum value
selected for best I = micro = 10 pol _ golystyrene selected at factory,
performance will be minat = miniature poty = potentiometer average value
supplied if ordered mfgl = metal film on glass P p shown‘(part may
by % stock numbers, mfr = manufacturer rect = rectifier be omitted)

01768-1 Approved For Release 2001/05/07 : CIA-RDP70B00584R000100250001-6
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Bection VI

Model 3400A

‘I'able 7-1
Table 7-1. Reference Designation Index
RhthENCE .
DESIGNATION ¢ PART NO. DESCRIPTION NOTE
Al 03400-66501 Ass'y: Input Attenuator Board
AZ 03400-66502 Ass'y: Impedance Converter Board
A3 03400-63401 Ass'y: econd Attenuator
A4 03400-66503 Ass'y: Amplifier Board
AD 5082-5001 Ass'yv: Photoconductor Chopper
Part of A6
Ab 03400-66504 Ass'y: Chopper Amplifier Board
AT 03400-66505 Ass'y: Power Supply Board
Pl 0180-0152 C: fxd, elect, 2X40 pf, 200 vdcew
1 €2 0180-0148 C: fxd, alum, 890 uf -10% +100%, 15 vdew
{3A,B 0150-0119 C: fxd, cer, 2X.01uf +20%, 250 vdew
C4 0160-0379 C: fxd, mica, 4775 pf £10%, 500 vdcw
C5 thru Not AbSlgned
100
101 0170-0022 C: fxd, my, 0.1 uf £20%, 600 vdcw
102 0132-0003 C: var, poly, 0.7 - 3.0 pf
103 0150-0058 C: fxd, cer, 2.2 pf, 600 vdew
104 thru Not Assigned
200
201 0170-0019 C: txd, my, 0.1 pf +5%, 200 vdew
€202 0150-0031 C: fxd, TI, 2 pf £5%, 500 vdcw
€203 0180-0060 C: fxd, elect, 200 puf -10% +100%, 3 vdcw
C204 0180-0091 C: fxd, elect, 10 pf, 100 vdew
€205 0180-0039 C: fxd, elect, 100 pf, 12 vdcw
C206 0140-0201 C: ixd, mica, 12 pf £5%, 500 vdcw
207 0180-0061 C: fxc, elect, 100 puf -10% +100%, 15 vdew
208 0150-0093 C: fx¢, cer, 0.01 pf -20% +80%, 100 vdew
C209 thru Not As s1gned
€301
C302* 0160-0763 C: ixc, mica, 5 pf +10%, 500 vdew
303 Not Assigned
C304 0140-0190 C: 1Ixd, mica, 39 pt +5%, 300 vdcw
C305 0160-0763 C: txd, mica, 5 pf £10%, 500 vdcw
C306 thru Not Assigned
C401
402 0180-0063 C: ixd, elect, 500 uf -10% +100%, 3 vdcw
€403 0150-0096 C: txd, cer, 0.05 pf, 100 vdew
C404 0140-0201 C: Ixd, mica, 12 pf +5%, 500 vdew
405 0130-0018 C: var, cer, 1.5-7 pf, 500 vdcw
406 0180-0137 C: fxd, ta, elect, 100 uf +20%, 10 vdew
4017 0180-0060 C: fxd, elect, 200 pf -10% +100%, 3 vdcw
C408 0160-0127 C: fxd, cer, 1 uf+20%, 25 vdew
C409 Not As>s1gned
C410 0140-0225 C: fxd, mica, 300 pf +1%, 300 vdew
C411 0180-0224 C: ftxd, elect, 10 uf, 10 vdew
C412 0180-0039 C: fxd, elect, 100 pf, 12 vdew
C413 0180-0142 C: txd, elect, 20 uf -10% +100%, 25 vdew
C414 0140-0196 C: txd, mica, 150 pf £5%, 300 vdcw

Approved For Release 2001/0570% “EPAYRHB76805584R000100250001-6
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Model 3400A

Section VII

Table 7-1
Table 7-1. Reference Designation Index (Cont'd)

REFERENCE '

DESIGNATION & PART NO, DESCRIPTION NOTE
C415 0180-0142 C: fxd, elect, 20 uf -10% +100%, 25 vdcw
C416 thru Not Assigned

C419
C420 0150-0096 C: fxd, cer, 0.05 uf, 100 vdew
C421 0140-0225 C: fxd, mica, 300 pf £1%, 300 vdcw
C422 0160-0127 C: fxd, cer, 1 pf +20%, 25 vdcw
C423 Not Assigned
C424 0160-0128 C: fxd, cer, 2.2 uf +20%, 25 vdew
C425 and 0140-0176 C: fxd, mica, 100 pf +2%, 300 vdcw
C426
C427 0180-0104 C: fxd, elect, 200 pf, 15 vdew
C428 thru Not Assigned
C602
€603 and 0150-0084 C: fxd, cer, 0.1 uf -20% +80%, 50 vdcw
C604
C605 0180-0111 C: fxd, elect, 2 uf, 25 vdew
C606 0180-0224 C: fxd, elect, 10 pf, 10 vdcw
C607 0150-0093 C: fxd, cer, 0.01 pf -20% +80%, 100 vdew
C608 0180-0022 C: fxd, elect, ta, 3.9 pfd, 35 vdew
C609 0180-0039 C: fxd, elect, 100 uf, 12 vdew
C610 0180-0119 C: fxd, elect, 1 uf -10 +100%, 25 vdcw
Ccé611 0150-0093 C: fxd, cer, 0.01 puf -20% +80%, 100 vdew
C612 0180-0156 C: fxd, alum, 880 puf -10% +100%, 1 vdew
C613 0180-0039 C: fxd, elect, 100 uf, 12 vdew
C614 thru Not Assigned
C1700
C701 0170-0024 C: fxd, my, 0.022 uf +20%, 200 vdcw
C1702 0180-0089 C: ixd, elect, 10 uf -10% +100%, 150 vdcw
C703 0170-0024 C: fxd, my, 0.022 puf +20%, 200 vdcw
C704 0180-0089 C: fxd, elect, 10 uf -10% +100%, 150 vdcw
CT705 0150-0012 C: fxd, cer, 0.01 uf +20%, 1000 vdew
C706 and 0180-0050 C: fxd, elect, 40 pf -15% +100%, 50 vdcw
cnoT
C1708 thru 0180-0105 C: fxd, elect, 50 pf, 25 vdcw
C710
CR201 1902-0045 Diode: avalanche, 7.32 v +2%, 400 mw
CR202 1901-0025 Diode: silicon, 100 piv
CR203 thru Not Assigned
CR400
CR401 1910-0016 Diode: germanium, 100 ma. 0.85 v
CR402 1901-0040 Diode: silicon
CR403 1902-0040 Diode: avalanche, 14 v +5%, 400 mw
CR404 and Not Assigned
CR405
CR406 1901-0025 Diode: silicon, 100 piv
CR407 and 1910-0016 Diode: germanium, 100 ma, 0.85 v
CR408
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;*iectione Model 3400A

Table 7-1
Tuable 7-1. Reference Designation Index (Cont'd)
REFERENCE .
DESIGNATION 4 PART NO. DESCRIPTION NOTE
CRA409 thru Not Assigned
CR600
CR601 1902-0046 Diode: breakdown, 7.15 v +10%
CR602 1910-0015 Diode: germanium, 50 ma, 30 piv
CR603 and 1901-0025 Diode: silicon, 100 piv
CR604
{CR605 thru Not Assigned
CR700
CR701 and 1901-0028 Diode: silicon, breakdown, 17.8 v +2%, 400 mw
CR702
{RT703 thru 1901-0025 Diode: silicon, 100 piv
CR706
CRT707 thru Not Assigned
CR710
CRT11 and 1901--0026 Diode: silicon, 200 piv
CR712
CRT13 and 1901-0025 Diode: silicon, 100 piv
CR714
CRT15 19020047 Diode: silicon, 0.5 amp, 400 piv
CRT716 and 1901-0045 Diode: silicon, 100 piv
CRT17
DSt 1450-0048 Lamp: pilot, NE2H
| 2110-0004 Fuse: cartridge, 1/4 amp, 250 v
41 1250-0118 Connector: BNC
42 1251-0205 Jack: telephone, open circuit
J3 1251-0148 Connector: power
J4 1251-0208 Connector: PC, 22 contact
J5 1251-0194 Connector: PC, 15 contact
M1 1120-0320 Meter: full scale, 3 ma
M1 1120--0308 Meter: DB only
Q1 1850-0098 Transistor: germanium, PNP, selected
)2 and Q3 1850--0038 Transistor: germanium, PNP
QR4 thru Not Assigned
Q200
Q201 1854-0011 Transistor: 8i, 2N835, NPN
@202 thru Not Assigned
Q400
Q401 and 1853-0007 Transistor: S8i, 2N3251, PNP
Q402
Q403 1850-0075 Transistor: germanium, 2N779A, PNP
Q404 1854-0005 Transistor: Si, 2N708, PNP
Q405 1850-0099 Transistor: germanium, 2N964
Q406 1854-0005 Transistor: Si, 2N708, PNP
Q407 thru Not Assigned
Q600
Q601 1850-0060 Transistor: germanium, 2N383, PNP
Q602 1850-0062 Transistor: germanium, PNP, selected
Option 01
¢ Hee introduction to this section
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Model 34 Section VII
Table 7-1
Table 7-1. Reference Designation Index (Cont'd)
REFERENCE
‘ NOTE
DESIGNATION | ® PART NO. DESCRIPTION
Q603 1850-0062 Transistor: germanium, PNP, selected
Q604 1854-0033 Transistor: Si, 2N3391, PNP
Q605 1853-0016 Transistor: germanium, 2N3638, PNP
Q606 thru Not Assigned
Q700
Q701 and 1850-0062 Transistor: germanium, PNP, selected
Q702
Q703 and 1850-0040 Transistor: germanium, PNP, selected
Q704
Q705 1851-0017 Transistor: germanium, NPN, 2N1304
R1 0687-3331 R: fxd, comp, 33K ohms +10%, 1/2 w
R2 Not Assigned
R3 0758-001"7 R: fxd, met flm, 1500 ohms +5%, 1/2 w
R4 2100-0805 R: var, ww, lin, 50 ohms +20%, 2 w
RH 0812-0048 R: fxd, ww, 80 ohms +3%, 1/2 w
R6 2100-0721 R: var, ww, 30 ohms +20%
R7 2100-0412 R: var, ww, lin, 200 ohms +20%, 2 w
R8 0686-4315 R: fxd, comp, 430 chms +5%, 1/2 w
R9 0684-4741 R: fxd, comp, 470K ohms +10%, 1/4 w
R10 0683-3635 R: fxd, comp, 36K ohms 5%, 1/4 w
R11 thru Not Assigned
R100
R101 0760-0025 R: fxd, met flm 10 megohms +1/4%, 1 w
R102 Not Assigned
R103 0721-0024 R: fxd, depc, 9.9K ohms +5%, 1/8 w
R104 2100-0128 R: var, comp, lin, 250 ohms £20%, 1/3 w
R105 thru Not Assigned
R200
R201 0683-3935 R: fxd, comp, 39K ohms 5%, 1/4 w
R202 0683-47156 R: fxd, comp, 470 ohms +5%, 1/4 w
R203 0683-3355 R: fixd, comp, 3.3 megohms +5%, 1/4 w
R204 0683-1035 R: {xd, comp, 10K ohms £5%, 1/4 w
R205 0683-8225 R: fxd, comp, 8200 ohms +5%, 1/4 w
R206 0683-8215 R: fxd, comp, 820 ohms +5%, 1/4 w
R207 0727-0439 R: fxd, depec, 30.1K ohms +1%
R208 0683-2715 R: fxd, comp, 270 ohms +5%, 1/4 w
R209 0683-1015 R: fxd, comp, 100 ohms 5%, 1/4 w
R210 Not Assigned
R211 0683-2725 R: fxd, comp, 2700 ohms +5%, 1/4 w
R212 0727-0136 R: fxd, depc, 5.03K ohms +1%, 1/2 w
R213 0727-0126 R: fxd, depc, 3.266K ohms +1%, 1/2 w
RR214 thru Not Assigned
R300
R301* 0757-0167 R: fxd, flm, 143 ohms +1%, 0.125 w
R302 thru 03400-62602 Resistors: fxd, ww, matched set
R311
R312 0683-5115 R: fxd, comp, 510 ohms +5%, 1/4 w
# See introduction to this section
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Section VII
Table 7-1

Table 7-1. Reference Designation Index (Cont'd)

Model 3400A

REFERENCE | . o ,
DESIGNATION 5 PART NO. DESCRIPTION NOTE
R313 thru Not Assigned

R400
R401 0683-3025 R: Ixd, comp, 3000 ochms 5%, 1/4 w
1R402 0683-1035 R: Ixd, comp, 10K ohms +5%, 1/4 w
R403 0683-2405 R: I{xd, comp, 24 ohms +5%, 1/4 w
13404 0757-0346 R: ixd, met ox, 10 ohms +1%, 1/8 w
1R405 0683-1515 R: fxd, comp, 150 ohms +5%, 1/4 w
R406 0683-3925 R: fxd, comp, 3900 ohms £5%, 1/4 w
1R407 0727-0065 R: ixd, depc, 90.5K ohms +1%, 1w
R408 0683-1025 R: fxd, comp, 1000 ohms 5%, 1,4 w
R40Y 0683-1005 R: #xd, comp, 10 ohms 5%, 1/4 w
R410 0683-1025 R: 7xd, comp, 1000 ohms +5%, 1/4 w
R411 thru Not Assigned

R415
416 0683-5115 R: fxd, comp, 510 ohms +5%, 1/4 w
R417 0683-6825 R: fxd, comp, 6800 ohms +5%, 1/4 w
R418 0683-1825 R: fxd, comp, 1800 ohms 5%, 1/4 w
R419 0683-2415 R: Ixd, comp, 240 ohms +5%, 1/4 w

Factory selected comp: typical value given

1420 0683-6825 R: fxd, comp, 6800 ohms 5%, 1/4 w
421 and Not Assigned

422
R423 0683-3325 R: fxd, comp, 3300 ohms +5%, 1,4 w
424 0683~5135 R: ftxd, comp, 51K ohms +5%, 1/4 w
R425 0683-1035 R: fxd, comp, 10K ohms £5%, 1/4 w
R426 and 0757-0162 R: fxd, met ox, 20 ohms +1%, 1/8 w

R427
R428 0683-4305 R: fxd, comp, 43 ohms 5%, 1/4 w
429 0757-0345 R: fxd, met ox, 302 ohms 1%, 1/8 w
R430 Not Assigned
R431 0683-3335 R: fxd, comp, 33K ohms +5%, 1/4 w
432 0683-4305 R: fxd. comp,43 ohms 5%, 1/4 w
R433 0758-0073 R: fxd, met flm, 24K ohms +5%, 1/2w
434 and 0758-0033 R: fxd, met flm, 2000 ohms 5%, 1/2 w

435
R436 thru Not Assigned

RE0O0
R601 0683-3335 R: fxd. comp, 33K ohms +5%, 1/4 w
R602 thru 0683-6825 R: fxd, comp, 6800 ochms +5%, 1/4 w

R605
RG606 0683-4725 R: fxd, comp, 4700 ohms 5%, 1/4 w
R607 0683-8225 R: txd, comp, 8200 ohms 5%, 1/4 w
R608 0683-1035 R: fxd, comp, 10K ohms +5%, 1/4 w
R609 0683-5605 R: fxd, comp, 56 ohms +5%, 1/4 w
RE10 0683-3915 R: fxd, comp, 390 ohms +5%, 1/4 w
R611 thru Not Assigned

R614
RE1H 0683-3335 R: fxd, comp, 33K ohms +5%, 1/4 w
1616 0683-2235 R: fxd, comp, 22K ohms +5%, 1/4 w
R617 0758-0043 R: fxd. met flm,1400 ohms 5%, 1/2 w
R618 0727-0100 R: fxd, depc, 1000 ohms +1%, 1/2 w
R619 0727-0063 R: fxd, depc, 292.4 ohms 1%, 1/2 w

# Sce introduction to this section
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Model 3400A

Section VII

Table 7-1
Table 7-1. Reference Designation Index (Cont'd)
REFERENCE
E

DESIGNATION ¢ PART NO. DESCRIPTION NOT
R620 0683-1245 R: fxd, comp, 120K ohms +5%, 1/4 w
T621 0727-0013 R: fxd, depc, 24.3 ohms +1%, 1/2 w
R622 0683-3925 R: fxd, comp, 3900 chms +5%, 1/4 w
R623 0683-3945 R: fxd, comp, 390K ohms +5%, 1/4 w
R624 0683-6835 R: fxd, comp, 68K ohms +5%, 1/4 w
R625 0758-0076 R: fxd, met flm, 68K ohms +5%, 1/2 w
R626 thru Not As51gned

R629

R630 0683-1045 R: fxd, comp, 100K ohms £5%, 1/4 w
R631 and 0683-3335 R: fxd, comp, 33K ohms +5%, 1/4 w

R632

R633 0683-1835 R: fxd, comp, 18K ohms +5%, 1/4 w
R634 0683-5605 R: fxd, comp, 56 ohms +5%, 1/4 w
R635 0683-2745 R: fxd, comp, 270K ohms +5%, 1/4 w
R636 thru Not Assigned

R700

R701 and 0693-4731 R: fxd, comp, 47K ohms +10%, 2 w

R702

R703 0687-2211 R: fxd, comp, 220 ohms +£10%, 1/2 w
R704 0758-0064 R: fxd, met flm, 36K ohms +5%, 1/2 w
R705 0683-2035 R: fxd, comp, 20K ohms +5%, 1/4 w
R706 0683-4735 R: fxd, comp, 47K ohms 5%, 1/4 w
R707 Not As51gned

R708 0683-1005 R: fxd, 10 ohms +5%, 1/4 w

R709 0683-3315 R: fxd, comp, 330 ohms +5%, 1/4w
R710 0683-4725 R: fxd, comp, 4700 ohms +5%, 1/4 w
R711 0687-1831 R: fxd, comp, 18K ohms +10%, 1/2 w
R712 thru Not Assigned

R714

R715 0683-4705 R: fxd, comp, 47 ohms +5%, 1/4 w
R716 0727-0188 R: fxd, depc, 38.9K ohms +1/2%, 1/2 w
RT17 0727-0153 R: fxd, depc, 9.1K ohms +1%, 1/2 w
RT18 0683-7535 R: fxd, comp, 75K ohms 5%, 1/4 w
R719 Not A531gned

R720 0683-5615 R: fxd, comp, 560 ohms +5%, 1/4 w
R721 0683-6825 R: fxd, comp, 6800 ohms 5%, 1/4w
R722 0683-2725 R: fxd, comp, 2700 ohms 5%, 1/4 w
R723 0684-1001 R: fxd, comp, 10 ohms +10%, 1/4 w
R724 0683-4725 R: fxd, comp, 4700 ohms 5%, 1/4 w
R725 thru Not Assigned

R729

R730 0683-1135 R: fxd, comp, 11K ohms +5%, 1/4 w
R731 0683-6225 R: fxd, comp, 6200 ohms +5%, 1/4 w
R732 0683-2725 R: fxd, comp, 2700 ohms +5%, 1/4 w
51 3101-0036 Switch: toggle, SPST, 3 amp, 250 v
52 3101-0033 Switch: slide
33 thru Not Assigned

S300
S301 3100-0358 Switch: rotary, 3 sect, 12 pos

T1 9100-0171 Transformer: power

TC401 and 03400-82801 Thermocouples -- matched pair

TC402

# See introduction to this section
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Model 3400A

Table 7-1
Table 7-1. Reference Designation Index (Cont'd)

REFERENCE .

b I NOTE
DESIGNA TION 7 PART NO. DESCRIPTION oT
V201 1921-0017 Electron Tube: 7586 nuvistor triode
w1 8120-0078 Power Cord, 7-1/2 ft.
X¥F1 1400-0084 Fuseholder: extractor, post-type, 2-5/64 inches long
Xv201 1200-0086 Socket: nuvistor, 5-pin

MISCELLANEOUS

0370-0077 Knok: bar (with one arrow)

1200-0043 Insulator: transistor anodized aluminum

1200-0081 Insulator: transistor, nylon, .235 in. od.

1490-0031 Stand: tilt

1520-0002 Plate: capacitor mounting

1520-0003 Plate: capacitor mounting

5000-0703 Cover: side

5000-0711 Cover: bottom

5060-0706 Cover Ass'y: top

5060-0727 Foot Ass'y

3400-01202 Clamp: capacitor mounting

03400-01204 Bracket: ground

(03400-61601 Cable Ass'y: Amplifier Input

(3400-61602 Cable Ass'y: Chopper Input

03400-61603
(¢3400-69501

3400A-902

Cable Ass'y: Input Attenuator
Shock mount impedance converter

Manual: Operating and Service

# Hee introduction to this section
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Table 7-2
Table 7-2. Replaceable Parts
@ PART NO, DESCRIPTION MFR MFR PART NO. TQ
0130-0018 C: var, cer, 1.5-7T pf, 500 vdcw 72982 | 557-019-COPO-10R] 1
0132-0003 C: var, poly, 0.7-3.0 pf 72982 | 535-016-4R 1
0140-0176 C: fxd, mica, 100 pf +2%, 300 vdcw 04062 | DM15F101G 300V 2
0140-0190 C: fxd, mica, 39 pf +5%, 300 vdcw 04062 | DM15E390J 300V 1
0140-0196 C: fxd, mica, 150 pf +5%, 300 vdcw 04062 | DM15F151J 300V 1
0140-0201 C: fxd, mica, 12 pf £5%, 500 vdcw 04062 | DM15C120J 2
0140-0225 C: fxd, mica, 300 pf 1%, 300 vdcw 04062 | DM15F301F 300V 2
0150-0012 C: fxd, cer, 0.01 puf £20%, 1000 vdcw 56289 | H 1038 1
0150-0031 C: fxd, TiOg, 2 pf 5%, 500 vdcw 78488 | Typc GA 2PF 5% 1
0150-0058 C: fxd, cer, 2.2 pf, 600 vdcw 72982 | 301 000 COJO 1
229C
0150-0084 C: ixd, cer, 0.1 uf +80% -20%, 50 vdcw 56289 | 33C41 2
0150-0093 C: fxd, cer, 0.01 uf +80% -20%, 100 vdcw 91418 | TA 3
0150-0096 C: fxd, cer, 0.05 uf, 100 vdew 91418 | TA 2
0150-0119 C: fxd, cer, 2X .01 uf +20%, 250 vdew 71590 | DA17004CD 1
0160-0127 C: fxd, cer, 1 uf +£20%, 25 vdcw 56289 5C13 2
0160-0128 C: fxd, cer, 2.2 ut £20%, 25 vdew 56289 | 5C13 1
0160-0379 C: fxd, mica, 4775 pf +10%, 500 vdcw 72982 | 633-010 1
0160-0763 C: fxd, mica, 5 pf £10%, 500 vdcw 00853 | obd# 2
0170-0019 C: fxd, my, 0.1 uf £5%, 200 vdcw 28480 | 0170-0019 1
0170-0022 C: fxd, my, 0.1 uf +20%, 600 vdcw 09134 | Type 27 1
0170-0024 C: fxd, my, 0,022 pf +20%, 200 vdew 56289 | 192P22302 2
0180-0022 C: fxd, elect, ta, 3.9 uf, 35 vdcw 05397 | K3R9J35KS 1
0180-0039 C: fxd, elect, 100 pf, 12 vdcw 56289 | 30D154A1 4
0180-0050 C: fxd, elect, 40 pf +100% -15%, 50 vdew 56289 | D32538 2
0180-0060 C: fxd, elect, 200 uf +100% -10%, 3 vdew 56289 | 30D116A1 2
0180-0061 C: fxd, elect, 100 uf +100% -10%, 15 vdew 56289 { 30D172A1 1
0180-0063 C: fxd, elect, 500 uf +100% -10%, 3 vdew 56289 | 30D120A1 1
0180-0064 C: fxd, elect, 35 uf +100% -10%, 6 vdcw 56289 | 30D132A1 1
0180-0081 C: fxd, elect, ta, 50 uf +20% -15%, 10 vdcw 10411 | MTA-50-10 1
0180-0089 C: fxd, elect, 10 uf +100% -10%, 150 vdew 56289 | 30D218A1 2
0180-0091 C: fxd, elect, 10 puf, 100 vdcw 56289 | 30D208A1 1
0180-0104 C: fxd, elect, 200 pf, 15 vdcw 56289 | 30D174A1 1
0180-0105 C: fxd, elect, 50 uf, 25 vdcw 56289 [ S97441 3
0180-0111 C: fxd, elect, 2 pf, 25 vdew 56289 | 40D173A2 1
0180-0119 C: fxd, elect, 1 uf +100% -10%, 25 vdcw 56289 | 30D175A1 1
0180-0137 C: fxd, elect, ta, 100 uf £20%, 10 vdew 56289 { 150D107X0010R2 1
0180-0142 C: fxd, elect, 20 uf +100% -10%, 25 vdcw 56289 | Typec 40D 2
0180-0148 C: fxd, alum, 890 uf +100% -10%, 15 vdew 00853 | Type PL1 1
0180-0152 C: fxd, elect, 2X40 pf, 200 vdcw 28480 | 0180-0152 1
(1180-0156 C: fxd, alum, 880 uf, +100% -10%, 1 vdcw 56289 | Type 34D 1
(1180-0224 C: fxd, elect, 10 uf +75% -10%, 15 vdcw 56289 | 30D106G015BA4 2
0370-0077 Knob: bar (with one arrow) 28480 | 0370-0077 1
0683~1005 R: fxd, comp, 10 ohms.+5%, 1/4 w 01121 | CB1005 2
0683-1015 R: fxd, comp, 100 ohms 5%, 1/4 w 01121 | CB1015 1
0683-1025 R: fxd, comp, 1000 ochms +5%, 1/4 w 01121 | CB1025 2
(0683-1035 R: fxd, comp, 10K ohms +5%, 1/4 w 01121 CB1035 4
0683-1045 R: fxd, comp, 100K ohms +5%, 1/4 w 01121 | CB1045 1

# See introduction to this section
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‘'able 7-2
Table T-2. Replaceable Parts (Cont'd)

& PART NO. DESCRIPTION MFR | MFR PART NO. TQ
0683-1135 R: fxd, comp, 11K ohms 5%, 1/4 w 01121 | CB1135 1
0683-1245 R: fxd, comp, 120K ohms 5%, 1/4 w 01121 CB1245 1
0683-1515 R: fxd, comp, 150 ohms +5%, 1/4 w 01121 | CB1515 1
0683-1825 R: fxd, comp, 1800 ohms 5%, 1/4 w 01121 | CB1825 1
0683-1835 R: fxd, comp, 18K ohms +5%, 1/4 w 01121 CB1835 1
0683-2035 R: fxd, comp, 20K ohms 5%, 1/4 w 01121 CB2035 1
0683-2235 R: Ixd, comp, 22K ohms +5%, 1/4 w 01121 | CB2235 1
0683-2405 R: fxd, comp, 24 ohms 5%, 1/4 w 01121 | CB2405 1
0683-2415 R: fxd, comp, 240 ohms +5%, 1/4 w 01121 | CB2415 1
0683-2715 R: fxd, comp, 270 ohms 5%, 1/4 w 01121 | CB2715 1
(683-2725 R: fxd, comp, 2700 ohms +5%, 1/4 w 01121 | CB2725 3
(0683-2'745 R: fxd, comp, 270K chms 5%, 1/4 w 01121 | CB2745 1
(683-3025 R: fxd, comp, 3000 ohms +5%, 1/4 w 01121 | CB3025 1
(683-3315 R: fxd, comp, 330 ohms +5%, 1/4 w 31121 CB3315 1
(683-3325 R: fxd, comp, 3300 ohms +5%, 1/4 w 01121 | CB3325 1
0683-3335 R: fxd, comp, 33K ohms +5%, 1/4 w 01121 CB3335 5
0683-3355 R: fxd, comp, 3.3 megohms +5%, 1/4 w 01121 CB3355 1
0683-3635 R: fxd, comp, 36K ohms +5%, 1/4 w 01121 | CB3635 1
0683-3915 R: fxd, comp, 390 chms +5%, 1/4 w 01121 | CB3915 1
0683-3925 R: fxd, comp, 3900 ohms +5%, 1/4 w 01121 | CB3925 2
0683-3935 R: fxd, comp, 39K ohms +5%, 1/4 w (01121 | CB3935 1
0683-3945 R: fxd, comp, 390K ohms +5%, 1/4 w 01121 | CB3945 1
0683-4305 R: fxd, comp, 43 ohms 5%, 1/4 w 01121 | CB4305 2
1683-4705 R: fxd, comp, 4.7 ohms 5%, 1/4 w 01121 | CB4705 2
0683-4715 R: fxd, comp, 470 ohms 5%, 1/4 w 01121 CB4715 1
0683-4725 R: fxd, comp, 4700 ohms +5%, 1/4 w 01121 | CB4725 3
0683-4735 R: {xd, comp, 47K ohms +5%, 1/4 w 01121 CB4735 1
0683-5115 R: fxd, comp, 510 ohms +5%, 1/4 w 01121 CB5115 2
0683-5135 R: fxd, comp, 51K ohms +5%, 1/4 w 01121 | CB5135 1
0683-5605 R: fxd, comp, 56 ohms +5%, 1/4 w 01121 | CB5605 2
0683-5615 R: fxd, comp, 560 ohms 5%, 1/4 w 01121 | CB5615 1
0683-6225 R: fxd, comp, 6200 ohms +5%, 1/4 w 01121 | CB6225 1
)883-6825 R: fxd, comp, 6800 ohms +5%, 1/4 w 01121 | CB6825 7
0683-6835 R: fxd, comp, 68K ohms +5%, 1/4 w 01121 | CB6835 1
0683-7535 R: ixd, comp, 75K ohms +5%, 1/4 w 01121 | CB7535 1
0683-8215 R: fxd, comp, 820 ohms +5%, 1/4 w 01121 | CB8215 1
0683-8225 R: fxd, comp, 8200 ohms 5%, 1/4 w 01121 CB8225 2
0684-1001 R: fxd, comp, 10 ohms +10%, 1/4 w 01121 | CB1001 1
0684-4741 R: fxd, comp, 470 K ohms +10%, 1/4 w 01121 | CB4741 1
0686-4315 R: fxd, comp, 430 ohms +5%, 1/2 w 01121 EB4315 1
0687-1831 R: fxd, comp, 18K ohms +10%, 1/2 w 01121 | EB1831 1
0687-2211 R: fxd, comp, 220 ohras =10%, 1/2 w 01121 | EB2211 1
0687-3331 R: fxd, comp, 33K ohms +10%, 1/2 w 01121 | EB3331 1
0693-4731 R: fxd, comp, 47K ohms +10%, 2 w 01121 | HB4731 2
0721-0024 R: fxd, depe, 9.9K ohms +5%, 1/8 w 19701 | DCM 1/8 1
0727-0013 R: fxd, depc, 24.3 ohms +1%, 1/2 w 19701 | DC1/2CR5 1
01727-0063 R: fxd, depc, 292.4 ohms +1%, 1/2 w 19701 | DC1/2C 1
0727-0065 R: fxd, depc, 90.5K ohms +1%, 1w 19701 | DC1 R5 1

7 Bee introduction to this section
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Model 340 Section VII
Table 7-2
Table 7-2. Replaceable Parts (Cont'd)
& PART NO. DESCRIPTION MFR | MFR PART NO. TQ
0727-0100 R: Ixd, depc, 1000 ohms +1%, 1/2 w 19701 | DC1/2CR5 1
0727-0126 R: 1ixd, depc, 3.266K ohms +1%, 1/2 w 19701 | DC1/2AR5 1
0727-0136 R: fxd, depc, 5.03K ohms 1%, 1/2 w 19701 | DC1/2CR5 1
0727-0153 R: Ixd, depc, 9.1K ohms +1%, 1/2 w 19701 | DC1/2CR5 1
0727-0188 R: fxd, depc, 38.95K ohms +1/2%, 1/2 w 19701 | DC1/2AR5 1
0757-0345 R: fxd, met flm, 302 ohms +1%, 1/8 w 19701 | N60 1
0757-0346 R: fxd, met flm, 10.0 ohms +1%, 1/8 w 19701 | MF5CT-0 1
0757-0162 R: Ixd, met ox, 20 ohms +1%, 1/8 w 07115 | N60 3
0757-0167 R: fxd, flm, 143 ohms +1%, 0.125 w 19701 | MF1/8 TO 1
0758-0017 R: fxd, met flm, 1500 ohms +5%, 1/4 w 07115 | C20 1
0758-0023 R: fxd, met flm, 240 ohms +5%, 1/2 w 07115 | C20 1
0758-0033 R: Ixd, met flm, 2000 ohms +5%, 1/2 w 07115 | C20 2
0758-0043 R: fxd, met flm, 1400 ohms +5%, 1/2 w 07115 | Cc20 1
0758-0064 R: [xd, met flm, 36K ohms +5%, 1/2 w 07115 | C20 1
0758-0073 R: fxd, met flm, 24K ohms 5%, 1/2 w 07115 | C20 1
0758-0076 R: fxd, met [lm, 68K ohms £5%, 1/2 w 07115 | C20 1
0760-0025 R: fxd, met flm, 10 megohms +1/4%, 1w 03888 | Type PT 1000 1
0812-0048 R: fxd, ww, 80 ohms 3%, 1/2 w 14193 | SA10 1
1120-0308 Meter: DB only 28480 | 1120-0308 1
1120-0320 Meter: full scale, 3 ma 28480 | 1120-0320 1
1200-0043 Insulator: transistor, anodized aluminum 76530 | 294457 1
1200-0081 Insulator: transistor, nylon, .235 in. od. 26365 | 974 1
1200-0086 Socket: nuvistor, 5-pin 71785 | 1336510009 1
1250-0118 Connector: BNC 91737 | 8427 1
1251-0148 Connector: power 0000U | H-10611G-3L 1
1251-0194 Connector: P, C., 15-contact 95354 | SD-615TS 1
1251-0205 dJack: telephone, open circuit 82389 | 2J-1432 1
1251-0208 Connector: P, C., 22-contact 95354 | SD-622UR 1
1400-0084 Fuseholder: extractor, post-type, 2-5/64 inches | 75915 | 342014 1
long .
1450-0048 Lamp: pilot, NE2H 08717 | 858R 1
1490-0031 Stand: tilt 91260 | obd# 1
1850-0038 Transistor: germanium, PNP 86684 | 1850-0038 2
1850-0040 Transistor: germanium, 2N383 86684 | 1850-0040 1
1850-0060 Transistor: germanium, PNP, 2N383 86684 | 3748 1
1850-0062 Transistor: germanium, PNP, selected 28480 | 1850-0062 5
1850-0075 Transistor: germanium, PNP, 2N779A 87216 | 2NT79A 1
1850-0098 Transistor: germanium, PNP, selected 28480 | 1850-0098 1
1850-0099 Transistor: germanium, PNP, 2N964 04713 | 2N964 1
1851-0017 Transistor: germanium, NPN, 2N1304 01295 | 2N1304 1
1853-0007 Transistor: SI, PNP, 2N3251 04713 | 2N3251 2
1853-0016 Transistor: germanium, 2N3638, PNP 07263 | obd# 1
1854-0005 Transistor: SI, 2N708, PNP 07263 | 2N708 2
1854-0011 Transistor: SI, NPN, 2N835 04713 | 2N835 1
1854-0033 Transistor: SI, 2N3391, PNP 24446 | 2N3391 1
> Option 01
# See introduction to this section
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Section VII

Model 3400A

Table 7-2
Table 7-2. Replaceable Parts (Cont'd)

4 PART NO, DESCRIPTION MFR | MFR PART NO. TQ
1901-0025 Diode: silicon, 100 piv 93332 | D3072 10
1901-0026 Diode: silicon, 200 piv 01841 | obd# 2
1901-0028 Diode: silicon, breakdown, 17.8 v £+2%, 400 mw | 01841 | obd# 2
1901-0040 Diode: silicon 03877 | SG5050 1
1901-0045 Diode: silicon, 100 piv 86684 | 34935 2
1902-0040 Diode: avalanche, 14 v 5%, 400 mw 04713 | S710939-224 1
1902-0045 Diode: avalanche, 7.&2 v +2%, 400 mw 04713 | SZ10939-144 1
1902-0046 Diode: breakdown, 7.15 v +10% 04713 | SZ10939-139 1
1902-0047 Diode: silicon, 0.5 amp, 400 piv 04713 | SZ10939-225 1
1910-0015 Diode: germanium, 5) ma, 30 piv 98925 CGD1094 1
1910-0016 Diode: germanium, 100 ma, 0.85v 11711 | GD150 3
1921-0017 Electron Tube: 7586 nuvistor triode 86684 | 7586 1
2100-0128 R: var, comp, lin, 250 ohms +20%, 1/3 w 28480 | 2100-0128 1
2100-0412 R: wvar, ww, lin, 200 ohms +20%, 2 w 28480 | 2100-0412 1
2100-0721 R: var, ww, 30 ohms +20% 28480 | 2100-0721 1
2100-0805 R: var, ww, lin, 50 ohms +20%, 2 w 11236 | Series 117 Spl. 1
2110-0004 Fuse: cartridge, 1,4 amp, 250 v 75915 | 3AG/CAT. 312,250 1
3100-0358 Switch: rotary, 3 sect, 12 pos. 28480 | 3100-0358 1
3101-0033 Switch: slide 42190 | 4633 1
3101-0036 Switch: toggle, spst, 3 amp, 250 v 88140 | 8280K16 1
5000-0703 Cover: side 28480 5000-0703 1
5000-0711 Cover: bottom 28480 | 5000-0711 1
5060-0706 Cover Ass'y: top 28480 5060-0706 1
5060-0727 Foot Ass'y 28480 | 5060-0727 1
5080-5001 Chopper Ass'y: Photoconductor 28480 | 5080-6001 1
$8120-0078 Power Cord, 7-1/2 ft. 70903 KH4147 1
9100-0171 Transformer: power 28480 { 9100-0171 1
03400-62602 Resistors, matched set 28480 | 03400-62602 1
03400-82801 Thermocouples -- matched pair 28480 | 03400-82801 1

=12

See introduction to this section
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Model 3400A

Appendix A

SALES AND SERVICE OFFICES IN THE U.S. AND CANADA

ALABAMA
Huntsville, 35801
Hewlett-Packard
Southern Sales Division
Holiday Office Ctr., Suite 18
(205) 881-4591
TWX: 510-579-2204

ARIZONA
Scottsdale, 85251
Hewlett-Packard
Neely Sales Division
3009 No. Scottsdale Rd.
(602) 945-7601
TWX: 602-949-0111
Tucson, 85716
Hewlett-Packard
Neely Sales Division
232 So. Tucson Blvd.
(602) 623-2564
TWX: 602-792-2759

CALIFORNIA
Los Angeles Area
Hewlett-Packard
Neely Sales Division
3939 Lankershim Blvd.
North Hollywood 91604
(213) 877-1282 and 766-3811
TWX: 910-499-2170

Sacramenta, 95821
Hewlett-Packard
Neely Sales Division
2591 Carlshad Ave,
(916) 482-1463
TWX: 916-444-8683
San Diego, 92106
Hewlett-Packard
Neely Sales Division
1055 Shafter Street
(714) 223-8103
TWX-714-276-4263

San Francisco Area
Hewlett-Packard
Neely Sales Division
501 Laure! Street
San Carlos 94071
(415) 591-7661
TWX: 910-376-4390

COLORADO
Englewood, 80110
Hewlett-Packard
Lahana Sales Division
7965 East Prentice
(303) 771-3455
TWX: 303-771-3056

CONNECTICUT
Middletown, 06458
Hewlett-Packard
Yewell Sales Division
589 Saybrook Rd.
(203) 346-6611
TWX: 203-346-7433

FLORIDA
Miami, 33125
Hewlett-Packard
Florida Sales Division
2907 Northwest 7th St.
(305) 635-6461
Orlando, 32803
Hewlett-Packard
Florida Sales Division
621 Commonwealth Ave.
(305) 425-5541
TWX: 305-275-1234

St. Petersburg, 33708
Hewlett-Packard

Florida Sales Division
410-150th Ave., Madeira Beach
(813) 391-0211

TWX: 813-391-0666

(201) 747
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GEORGIA
Atlanta, 30305
Hewlett-Packard
Southern Sales Division
3110 Maple Drive, N, E.
(404) 233-1141
TWX: 810-751-3283

ILLINOIS
Chicago, 60645
Hewlett-Packard
Crossley Sales Division
2501 West Peterson Ave.
(312) 275-1600
TWX: 910-221-0277

INDIANA
Indianapolis, 46205
Hewlett-Packard
Crossley Sales Division
3919 Meadows Dr.
{317) 546-4891
TWX: 317-635-4300

KENTUCKY
Louisville, 40218
Hewlett-Packard
Southern Sales Division
Suite 4, 3411 Bardstown Rd.
(502) 459-4140
TWX: 810-535-3128

MARYLAND
Baltimore, 21207
Hewlett-Packard
Horman Sales Division
6660 Security Blvd.
(301) 944.5400
Washington, D. C. Area
Hewlett-Packard
Horman Sales Division
941 Rollins Avenue
Rockville 20852
(301) 427-7560
TWX: 710-828-9684

MASSACHUSETTS
Boston Area
Hewlett-Packard
Yewell Sales Division
Middlesex Turnpike
Burlington 01804
(617) 272-9000
TWX: 710-332-0382

MICHIGAN
Detroit, 48235
Hewlett-Packard
Crossley Sales Division
14425 West Eight Mile Road
(313) 342-5700
TWX: 313-342-0702

MINNESOTA
St. Paul, 55114
Hewlett-Packard
Crossley Sales Division
842 Raymond Avenue
(612) 646-7881
TWX: 612-551-0055

MISSOURI
Kansas City, 64131
Harris-Hanson Company
7916 Paseo Street
(816) 444-9494
TWX: 816-556-2423
St. Louis, 63144
Harris-Hanson Company
2814 South Brentwood Blvd.
(314) 647-4350
TWX: 314-962-3933

NEW JERSEY
Asbury Park Area
Hewlett-Packard
Robinson Sales Division
Shrewsbur,

Englewood, 07631
Hewlett-Packard
RMC Sales Division
391 Grand Avenue
(201) 567-3933

NEW MEXICO

Albuguerque, 87108
Hewlett-Packard
Neely Sales Division
6501 Lomas Blvd., N. E.
(505) 255-5586

- TWX: 505-243-8314

Las Cruces, 88001
Hewlett-Packard
Neely Sales Division
114 S, Water Street
(505) 526-2486
TWX: 505-524-2671

NEW YORK

New York, 10021
Hewlett-Packard

RMC Sales Division
236 East 75th Street
(212) 879-2023

TWX: 710-581-4376
Rochester, 14625
Hewlett-Packard
Syracuse Sales Division
800 Linden Avenue
(716) 381-4120

TWX: 716-221-1514
Poughkeepsie, 12601
Hewlett-Packard
Syracuse Sales Division
82 Washington St.
(914) 454-7330

TWX: 914-452-7425
Syracuse, 13211
Hewlett-Packard
Syracuse Sales Division
Pickard Blidg., E. Molloy Rd.
(315) 454-2486

TWX: 315-477-1375

NORTH CAROLINA

High Point, 27262
Hewlett-Packard
Southern Sales Division
1923 N. Main Street
(919) 882-6873

TWX: 510-926-1516

OHIO

Cleveland, 44129
Hewlett-Packard
Crossley Sales Division
5579 Pearl Road

{216) 884-9209

TWX: 216-888-0715
Dayton, 45409
Hewlett-Packard
Crossley Sales Division
1250 W. Dorothy Lane
{513) 299-3594

TWX: 513-944-0090

PENNSYLVANIA
Camp Hill
Hewlett-Packard

Robinson Saies Division
(717) 7376791

Philadelphia Area
Hewlett-Packard

Robinson Sales Division

144 Elizabeth Street

West Conshohocken 19428
(215) 248-1600 and 828-6200
TWX: 215-828-3847

Pittsburgh Area
Hewlett-Packard
Crossley Sales Division
2545 Moss Side Blvd.
Monroeville 15146
412) 271-5227

TWX: 710-797-3650

TEXAS

Dallas, 75209

Hewlett-Packard

Southwest Sales Division

P.0. Box 7166, 3605 Inwood Rd.
(214 357-1881 and 332-6667
TWX: 910-861-4081

Heuston, 77027

Hewlett-Packard

Southwest Sales Division

P.0. Box 22813, 4242 Richmond Ave.
(713) 667-2407

TWX: 713-571-1353

UTAH

Salt Lake City, 84115
Hewlett-Packard
Lahana Sales Division
1482 Major St

(801) 486-8166

TWX: 801-521-2604

VIRGINIA

Richmond, 23230
Hewlett-Packard
Southern Sales Division
2112 Spencer Road
(703) 282-5451

TWX: 703-282.9986

WASHINGTON

Seattle Area
Hewlett-Packard
Neely Sales Division
11656 N. E. 8th St.
Bellevue 98004
(206) GL4-3971
TWX: 910-443-2303

CANADA
Montreal, Quebec
Hewlett-Packard (Canada) Ltd.
8270 Mayrand Street
(514) 735.2273
TWX: 610-421-3484

Ottawa, Ontario
Hewlett-Packard (Canada) Ltd.
1762 Carling Avenue

613) 7224223

TWX: 610-562-1952

Toronto, Ontario
Hewlett-Packard (Canada) Ltd.
1415 Lawrence Avenue, West
(416) 2499196

TWX: 610-492-2382
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Appendix A

Model 3400A

INTERNATIONAL SALES AND SERVICE OFFICES

ARGENTINA
Mauricio A. Saurez
Telecommunicaciones
Carlos Calvo 224, Buenos Aires
Tel: 30-6312
AUSTRALIA
Sample Electronics (Vic.) Pty Ltd.
9-11 Cremorne Street
Richmond E. 1, Victoria
Tel: 42-4757 (3 lines)
Sample Electronics (N.S.W.) Pty. Ltd.
4 Grose Street, Glebe, Sydney
New South Wales
Tel: 69-6338 (6 lines)
AUSTRIA
Unilabor G.m.b.H.
Rummelhardtgasse 6/3
Vienna
Tel: 426.181
BELGIUM
Hewlett-Packard Benelux S.A.
20-24 Rue de I'Hopital, Brussels
Tel: 11.22.20
BRAZIL

Ciental Importacac E Comercio Ltda.

Rua Cons. Crispiniano, 69, 8. ° And.,
Conj. 81, Sao Paule
Tel: 32-4332
CANADA
Hewlett-Packard (Canada) Ltd.
3270 Mayrand Street
Montreal, Quebec
514) 735-2273
Hewlett-Packard (Canada) Ltd.
1762 Carling Avenue
Ottawa, Ontario
613} 722-8162
Hewlett-Packard (Canada) Ltd.
1415 Lawrence Avenue W.
Toronto, Ontario
{416) 249-9196
CHILE
Hector Calcagni
{asilla 13942
Santiago
Tel: 6.42.26
DENMARK
Tage Olsen A/S
Ronnegade 1
Copenhagen
Tel: 25.48.00
FINLAND
INTO 0/Y
P. 0. Box 153
Meritullinkatu 11, Helsinki
Tel: 6€.39.09 and 35.125
FRANCE
Hewlett-Packard France
150 Boulevard Massena
Paris 13e
fel: 707.97.19
GERMANY
Hewlett-Packard V.m.b.H.
Steindamm 35, Hamburg
Tel: 24.05.51
Hewlett-Packard V.m.b.H.
Kurhessenstrasse 95
Frankfurt am Main
Tel: 52.00.36

Hewlett-Packard V.m.b.H.
Reginfriedstrasse 13
Munich 9

Tel: 49.51.2122
Hewlett-Packard Vm.b.H.
Technisches Biiro
Herrenbergerstrasse 110
703 Boblingen, Wiirttemberg
Tel: 6971

GREECE

K. Karayannis
Klaftmonos Square, Athens 124
Tel: 230.301 (5 lines)

INDIA

The Scientific Instrument Company. Ld.

6, Tej Bahadur Sapru Road, Allahabad 1
Tel: 2451

The Scientific Instrument Company, Ld.
240, Dr. Dadabhai Naoroji Road,
Bombay 1

Tel: 26-2642

The Scientific Instrument Company, Ld.
11, Esplanade East, Calcutta 1

Tel: 23-4129

The Scientific Instrument Company, Ld.

30, Mount Road, Madras 2
Tel: 86339
The Scientific Instrument Company, Ld.
B-7, Ajmeri Gate Extn., New Delhi 1
Tel: 271053
IRAN
Telecom Ltd.
P. 0. Box 1812, Tehran
Tel: 43850, 48111

ISRAEL
Electronics & Engineering Ltd.

16 Kremenetski St., Tel Aviv
Tel: 35021 (3 lines)

ITALY
Hewlett-Packard Italiana S.p.A.
Viale Lunigiana 46, Milan
Tel: 69.15.84,/5/6
Hewlett-Packard Italiana S.p.A.
Piazza Marconi, 25
Roma-Eur
Tel: 59.25.44/5

JAPAN
Yokogawa-Hewlett-Packard Ltd.
2270 Ishikawa-cho
Hachioji, Tokyo
Tel: Hachioji 0426-3-1231 (19 iines)
Yokogawa-Hewlett-Packard Ltd.
No. 3, 6-chome, Aoyama Kltamacm
Akasaka, Minato- ku, T
Tel: 403- 0073, 403- 0074 403 0075
Yokogawa-Hewlett-Packard Ltd.
No. 8, Umeda, Kita-ku, Osaka City
Tel: 361-3084, 341-2095
Yckogawa-Hewlett-Packard Ltd.
No. 4, 3-chome, Himeikedori,
Chigusa-ku, Nagaya City
Tel: 75-8545

KOREA

American Trading Company, Korea. Ltd.

112-35 Sokong-Dong
Seoul P. 0. Box 1103

Seoul
Tek: 3-7049, 3-7613
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NETHERLANDS
Hewlett-Packard Benelux N.V.
23 Burg Roellstraat, Amsterdam W.
Tel: (020} 13.28.98 and 13.54.99
NEW ZEALAND
Sample Electronics (N. Z) Ltd.
8 Matipo Street
Onehunga S. E. 5, Auckland
Tel: 565-361
NORWAY
Morgenstierne & Co. A/S
Ingenigrfirma
6 Wessels Gate, Oslo
Tel: 20 16 35

PORTUGAL

Telectra

Rua Rodrigo da Fonseca 103
P. 0. Box 2531

Lisbon 1

Tel: 68 60 72 and 68 60 73 and 68 60 74
PUERTO RICO & VIRGIN ISLANDS

San Juan Electronics, Inc,
150 Ponce de Leon, Stop 3
P. 0. Box 5167
Pta. de Tierra Sta., San Juan 00906
Tel: 722-3342, 724-4406
SPAIN
ATAIQ, Ingenieros
A Agmlera No. 8, Madrid 1
Tel: 223.27.42, 223. 41 71 and 224.84.97
SOUTH AFRICA
F. H. Flanter & Co. (Pty), Ltd.
Rosella House
Buitencingle Street, Cape Town
Tei: 3-3817
SWEDEN
H-P Instrument AB
Centralvagen 28, Solna Centrum
Tel: 08-83.08.30 and 10-83.08.30
SWITZERLAND
Max Pual Frey
Wankdorffeldstrasse 66, Bern
Tel: (031) 42.00.78
TAIWAN (FORMOSA)
Hwa Sheng Electronic Co., Ltd.
21 Nanking West Road, Taipei
Tel: 4-6076, 4-5936
TURKEY
TELEKOM Engineering Bureau
P.0. Box 376—Galata, stanbul
Tel: 49.40.40
UNITED KINGDOM
Hewlett-Packard Ltd.
Dallas Road
Bedford, England
Tel: Bedford 68052
VENEZUELA
Citec, C. A.
Edif. Arisan-Of #4
Avda. Francisco de Miranda-Chacaito
Apartado del Este 10.837, Caracas
Tel: 71.88.05
YUGOSLAVIA
Belram S.A.
83 Av. des Mimosas
Brussels 15, Belgium
Tei: 35.29.58

For Sales and Service Assistance in Areas Not Listed Contact:

iN EUROPE
Hewlett-Packard, S. A.
54 Route des Acacias
Geneva, Switzerland
Talephone: (022) 42.81.50
Telex: 2.24.86

IN LATIN AMERICA
Hewlett-Packard Inter-Americas
1501 Page Mill Road
Palo Alto, Catifornia 94304, U.S.A.
Telephone: (415) 326-7000
IWX 910-373-1267

RIS ¢ <0 R B U A U O ST | A

ELSEWHERE
Hewlett-Packard
International Marketing Department
1501 Page Mill Road
Palo Alto, California 94304, U.S.A.
Telephone: (415) 326«7000
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Menufacturer Address
U.S.A. Common Any supplier of U, S,
McCoy Electronics Mount Holly Springs, Pa.

Sage Elecironics Corp.

Homidail Co,

Westrex Corp,

Garlock Packing Co.,
Electronic Products Div.

Aerovox Corp.

Rochester, N. Y.
Colton, Calif,
New York, N.Y.

Camden, N.J,
New Bedford, Mass.
Amp, Inc, Harrisburg, Pa.
Aurcraft Radio Corp. Boenton, N.J.
Northemn Engineering Laborateries, lnc.
Burlington, Wis,
Sangamo Electric Company,
Ordill Division rCapacitors)
Goe Engineering Co.
Carl E. Holmes Corp.
Allen Bradley Co.
Lillon Industries, Inc,
TRW Semiconductors fnc.
Texas Insluments, inc.
Transistor Products Div.
The Alliance Mfg. Co,
Chassi-Trak Corp.
Pacilic Relays, Inc.
Amerack Corp
Pulse Engineering Co.
Ferroxcube Corp. of America
Cole ¥ig, Co. Palo Alto, Calif,
Ampheno!-Borg Electronics Corp. Chicage, 11,
Radio Corp. of America, Semiconductor
and Malerials Div. Somervilte, N.J.
Vocalwe Co. of America, Inc.
0ld Saybsook, Conn,
Hopkins Engineering Co. San Femando, Caif.
G. E. Semiconductor Products Dept. Syracuse, N. Y,
Apex Machine & Too! Co. Dayton, Ohin
Eldema Corp. El Monte, Calil,
Transitron Electronic Cop. Wakefield, Mass,
Pyrofilm Resistor Co. Morristown, N.J,
Air Marine Melors, Inc, Los Angeles, Calif,
Arrow, Hail and Hegeman Elect. Co.
Harttord, Conn,
New York, N.Y.
Myrtle Beach, S.C.

Marion, 11

Los Angeles, Calil.
Los Angeles, Calif.
Milwackee, Wis.
Beverly Hills, Calif.
Lawndale, Calit.

Dallas, Texas
Alliance, Chio
Indianapalis, (nd,
Van Noys, Calil.
Rockford, 1II.
Sanla Clara, Calif.
Savgerties, N.Y.

Elmenco Products Co.
Hi-Q Division of Aerovox
Elgin National Waich Co.,

Efectronics Division Burbank, Calif,
Oymec Division of Hewlett-Packard Co.

Palo Alto, Caiil,
Syivama Electiic Prods. . Inc,
Electionic Tube Div.  Mountain View, Calif,
Molorola, Inc,, Semiconductor Pred. Div.
Phoenix, Arizona
Filtron Co., Inc., Weslern Div. Culver City, Calif,
Automatic Electric Co. Northiake, 111,
Automatic Electric Sales Corp, Norihlake, NI,
Sequoia Wre & Cable Co. Redwood Cily, Calif,
Precision Coil Spung Co. E! Monte, Calif,
P. M. Motor Company Chicago 44, 11,
Twenticlh Centuty Plastics, Inc.
Los Angeles, Calif.
Westinghouse Eieclric Corp.,

Semi-Conducior Dept.
Ulltomx, Inc,

Hlumilronic Engineering Co,
Barber Colman Co,
Tiien Optical Co.

Roslyn Hesghts, Long Island, N.Y.
Metropolitan Telecommunications Corp. ,

Metro Cap. Division Brookiyn, N.Y,
Stewart Engineering Co. Santa Cruz, Calif.
Wakelield Engineenng inc., Wakefield, Mass,
The Bassick Co. Bridgepert, Conn.
Bausch and Lomb Optical Co. Rochester, N.Y,
E.T.A. Products Co. of America  Chicago, (I,
Amatom Electrontc

Hargware Co. tnc. New Rochelle, N. Y.
Beede Electrical Instrument Co., Inc.

Penacook, N, H.
U. S. Semcor Division of Nuclear Corp.

of America Fhaoenix, Arizona
Torrington Mig. Co., Wes! Div, Van Nuys, Calif,
Corning Glass Works

Electtome Components Dept.
Digstran Co.

Transistor Efectionics Corp.
Weslinghouse Electiic Corp.
Electronic Tube Div.

Youngwood, Pa,
San Mateo, Calil,
Sunnyvale, Calif,

Rockford, 1.

Bradford, Pa.
Pasadena, Calif.
Minngapolis, Minn,

Elmiza, N.Y.

CODE LIST OF MANUFACTURERS (Sheet 1 of 2)

Code
MNo.  Manufacturer Addrass
07149 Filmohm Corp. New York, N, Y.
07233 Ginch-Graphik Co. Cily of Industry, Calif,
07261  Avnet Corp, 10s Angeles, Calif.
07263 Fairchild Semiconduclor Corp,
Mountain View, Calif.
07322 Mianesota Rubber Co. Minneapolis, Minn,
07387 The Birtcher Corp. {05 Angeles, Calif.
07700 Technical Wire Products Springfield, N.J.
07910 Continenta! Device Corp. Hawlhore, Calil.
07933 Rheem Semiconductor Corp. Mountain View, Calif.
07366  Shockley Semi-Conductor
Laboratories Palo Alto, Calif.
07980 Boonton Radio Corp. Boonten, N.J.
08145 U.S. Engineering Co. Los Angeles, Calif,
0B358 Burgess Ballery Co.
Niagara Fatls, Ontario, Canada.
08717 Sloan Company Burbank, Calif.
08718 Cannon Electric Co.,Phoenix Biv.  Phaenix, Ariz.
08792 CBS Electronics Semiconductor
Operations,Div.of C.B.S.,Inc.  Lowsll, Mass,
08984 Mel-Rain {ndianapolis, Ind.
09026 Babcock Relays, Inc. Costa Mesa, Calif.
03134 Texas Capacitor Co, Houston, Texas
09145 Atchm Electronics Sun Yalley, Calil,
09250 Electro Assemblies, Inc, Chicago, 1.
09569 Mallory Battery Co. of
Canada, Lid, Toronto, Onlano, Canada
09664 The Bristol Co. Waterbury, Conn.
10214 Generai Transistor Western Corp,
Los Angeles, Calif,
10811 Ti-Tal, Inc. Berkeley, Calif.
10646 Carborundum Co, Niagara Falls, N.Y,
11236 CTS of Berne, Inc, Bemne, Ind.
11237 Chicago Telephone of Califomia, Inc.
So. Pasadena, Calif.
11312 Microwave Electionics Corp. Palo Alto, Calif,
11534 Duncan Efectronic, Inc. Santa Ana, Calif.
11711 General fastrumenl Corporation
Semrconductor Bivision Newark, N. ).
1717 Imperial Electionic, Inc, Buena Park, Calif,
11870 Melabs, Inc. Palo Alto, Calif,
12697 Clarostat Mfg. Co. Dover, N.H.
12859 Nippon Elecliic Co., Lid. Tokyo, Japan
12930 Delta Semiconductor Inc. ~ Newport Beach, Calif,
13103 Thermolloy Dallas, Texas
13396 Telefunken (G.M.B.H.) Hannover, Germany
13835 Midland Mfg, Co. Kansas City, Kansas
14099 Sem-Tech Newbury Park, Calil.
14193 Calif. Resistor Corp, Santa Manica, Calil,
14298 American Compenents, Inc.  Conshohocken, Pa,
14655 Cornell Dubilier Elec. Corp. So. Plainfield, N. J,
14960 Williams Mg, Co, San Jose, Calif.
15909 The Daven Co. Livingston, N.J.
16037 Spruce Pine Mica Co, Spruce Pine, N. C.
16352 Computer Dicde Corp. Lodi, N. J.
16688 De Jur-Amsco Corporation
Leng Island Cily 1, N.Y.
16758 Deico Radio Div. of G.M. Corp. Kekoma, (nd,
18873 E.I. OuPont and Co., lnc. Wilmington, Del,
19315 Eclipse Pioneer, Div, of
Bendix Aviation Corp. Telerboro, N.J,
19500 Thomas A. Edison Indusiries,
Div. of McGraw-Edison Co, West Orange, M. ).
19701 Electra Manulacturing Co. Kansas City, Mo,
20183 Electronic Tube Corp, Philadelphia, Pa.
21226 Executive, Inc. New York, N.Y.
21520 Fansteel Metallurgical Corp, No. Chicago, Il
21335 The Fainir Bearing Co. New Britain, Conn.
21964 fed. Telephone and Radio Corp, Clifton, N.J.
24446 General Efectric Co. Scheneclady, ¥.Y.
24455 G.E.. Lamp Divisien Nela Park, Cleveland, Ohio
24655 General Radio Co. West Concord, Mass.
26365 Gries Reproducer Corp, New Rachelle, N.Y.
26462 Grobet File Co. of America, Inc. Carlstagt, N.J.
26932 Hamiiton Walch Co. Lancaster, Pa,
28480 Hewlett-Packard Co, Palo Alto, Calif.
33173 G.E. Recewing Tube Dept. Owensboro, Ky,
35434 Lectrohm Inc. Chicago, I11.
36196 Stanwyck Cerp, Hawkesbuty, Ontario, Canada
37342 P.R. Matlory & Co., Inc. Indianapolis, tnd.
39543 Mechanical Industries Prod. Co, Akiga, Ohio
40920 Miniature Preciston Bearings, inc, Keene, N.H.
42150 Muter Co. Chicago, 1Ii,
43930 C.A. Norgren Co. Englewood, Colo.
44555  OQbmile Mig. Ce, Skokie, HI.
47904 Polarod Corp. Cambridge, Mass.
48620 Precision Thermometer and
Inst. Co. Philadelphia, Pa,
00015--37
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Code
No.

19956
52090
63743
54294
56026
55933
§5938
S6137
56289
59446
59730
60741
61775

82119
63743
64959
65092
66295
66345
70276
70309
70319

70485
70563
70903
70998
71002
71041

7218
71266
nns

71400

71436
71450
71468
1471
71482
71590

7700
71744
1783

71785
71984
72092
72136

7707
72354
72618
72656
72648

72158
72765
12825
72928
12964
72982
73061
73076
73138

73293
73445

73490
73506
7355%
73682
73734
73743
73793
73846
73899
73805
12
74455
74861
74368

y Code for Manufacturers Catalo
lements. The date of revision and the d
ave been arbitrarily assigned to suppliers not appearing in the H4 handbooks.

Monufactorer

Raytheon Company
Rowan Controller Co.
Ward Leonard Electric
Shallcross Mfg. Co.
Simpson Elactiic Co.
Sonotane Corp.
Sorenson & Co., Ing,
Spautding Fitee Co., inc,
Sprague Eleclric Co.
Telex, Inc.

Thomas & Betts Co.
Tripplett Electrical Inc.

Union Swilch and Signal, Oiv.
Westinghouse Air Brake Co.

Universal Electric Co.
Ward-Leonard Eleclric Co.
Wostern Electric Ca,, inc.

Address

Lexington, Mass.
Ballimore, #d.
Mt Vemon, N.Y.
Seima, N.C.
Chicage, II.
Elmsford, N.Y,
So, Norwalk, Conn.
Tonawanda, N.Y,
Norlh Adams, Mass.
St. Paul, Mian.
Elizabsth 1, N.J.
Blufflon, Ohio

of
Swissvale, Pa,
Owosso, Mich,
Mt. Vemon, N.Y.
New York, N.Y.

Weston Inst. Div. of Daystrom, inc. Newark, N.J.

Wittek Manufacturing Co.
Wollensak Optical Co,
Allen Mfg. Co.

Allied Controf Co., Inc.

Alimetal Screw Prod. Co., Inc

Allantic India Rubber Works, inc.

Amperite Co., Inc.

Belden Wig. Co.

Bird Efectronic Corp.

Birnbach Radio Co.

Boston Gear Wotks Div. of
Murray Co. of Texas

Bud Radio Inc,

Camloc Fastener Corp.

Allen D, Cardwall Electronic
Prod. Corp,

Chicago 23, Il
Rochester, N.Y.
Hartford, Conn.
New York, N.Y.
Garden City, N.Y.
Chicago, Ml
New York, N.Y.
Chicago, I
Cleveland, Ohio
New York, N.Y.

Quincy, Mass,
Cleveland, Ohio
Paramus, N.J.

Plainville, Conn.

Bussmann Fus Div. of McGraw-

Edison Ca.
Chicago Condenser Corp.
CTS Corp.
Cannon Electric Co.
Cinema Engineering Co.
C.P. Clare & Co.

St. Louis, Mo,
Chicago, NI,
Etkhart, Ind.

Los Angetes, Calif.

Burbank, Calif,

Chicago, 11,

Centraiab Div. of Globe Union Inc.

The Cornish Wirs Co.

Chicago Minialure Lamp Works

Milwaukee, Wis,
New York, N.Y.
Chicage, I,

A.0. Smith Corp., Crowley Div.

Cinch Mfg. Corp.
Dow Corning Corp,
Eitel-McCullough, Inc.

Electro Mative Mfg. Co., Inc.

Coto Coil Co., Inc.
John E, Fast & Co.
Dialighl Corp.

General Ceramics Corp.
General instrument Corp, ,
Semiconduclor Div,

Girard-Hopkins

Drake Mig. Co.

Hugh H. Eby Inc,

Gudeman Co.

Robert M, Hadley Co.

Erie Resislor Corp.

Hansen Mig. Co., Inc.

H. M. Harper Co.

Helipet Div, of Beckman
(nslraments, Inc.

Hughes Products Division of
Hughes Aircraft Co.

Amperex Eleclionic Ceo., Div.
American Phillips Co, Inc.
So. Pasadena, Calil.

Beckman Helipol Corp,
Bradley Semiconductor Corp.
Carling Electric, Inc.
George K. Garrett Co., Inc.
Federal Screw Prod, Co.
Fischer Special M(g. Co.
The General Induslries Co.
Goshen Stamping & Tool Co.
JFD Electronics Corp.
Jennings Radic Mtg. Co.
Signalite Inc.

J.H. Winas, and Sons
Industrial Condenser Corp,

West Orange, N.J.
Chicago, 111,
Midiand, Mich,
San Bruno, Calif,

Willimanlic, Conn.
Providence, R.1.
Chicego, 1l
Brooklyn, N.Y.
Keasbey, N.J.

Newark, N.J.
Oakland, Calif,

Chicage, 11l
Philadefphia, Pa.
Chicago, Il

Los Angeles, Calif,
Eris, Pa,
Princeton, Ind.
Chicago, 111

Fullerton, Calif,

Newporl Beach, Calif,

of North
Hicksville, N.Y.

Hamden, Conn.
Hartford, Conn.
Phifade(phia, Pa.
Chicago, 11,
Cincinnati, Ghio
Eiyria, Ohio
Goshen, Ind.
Brockiyn, N. Y.
San Jose, Calif,
Neptune, N.J.
Winchester, Mass.
Chicago, Ili,

R.F. Products Division of Amghenol-

Borg Electronics Corp.

Danbury, Conn,

Code
No.

74970
75042
5173

75378
75382
75818
75915
76005
76210
76433
76487
TEd93
76530
76545
76858
77068

77078
nm

11250
17252

17342

77630
77638
77764
77969
78189

78283
78290
8452
78471
78488
78493
78553
8730
18947
9142
79251
9721

79963
80031

80120
80130
80131

80207

80223
80248
80234
80411

80486
80509
80583
80640
81030

81073
81095
81312
81349
81415
81453

81483
8154]
81860
82042
B2142

82170
B2209
B221%

82376

82389
82647

From:

Appendix B

ging Handbooks H4-1 [Name to Code)
ate of the supplements used appear at

Menufacturer Address

E.F. lohnsan Co. Wasaca, Minn.
i Co.  Phi ia, Pa.
Jones, Howard 8., Division

of Cinch Mfg. Corp. Chicago, 11l
James Knights Co. Sandwich, I,
Kulka Electric Corporation Mt, Vemon, N.Y.
Lenz Elactric Mig. Co. Chicage, 111,
Littlafuse Inc, Des Plaines, I,
Lord Mig, Co. Erie, Pa.

C. W, Marwede|
Micameld Eleclionic Mfg, Corp.
James Millen Mig. Co., Inc.
J.W, Miller Co,
Manadnock Mills
Mueller Eleclric Co.
Oak Manufacturing Co.
Bendix Pacilic Division of

Bendix Corp,
Pacific Motals Co.
Phaostran fastrument and

Electrenic Co.
Pheell Mfg. Co.
Philade(phia Steef and Wire Corp.

Philadelphia, Pa.

Potter and Brumfield, Div. of American

Machine and Foundry Princeton, Ind.
Radio Condenser Co. Camden, N.J.
Radie Raceptor Co., Inc. Breoklyn, N.Y.
Resistance Products Co. Harrisburg, Pa.
Rubbercraft Corp. of Calif, Toreance, Calif,
Shakeproof Division of tlinois

San Francisco, Calif,
Brooklyn, N.Y.
Malden, Mass.
Los Angeles, Calif.
San Leandro, Calif.

Cleveland, Ohio,

Crystal Lake, 11},

No. Hotlywoed, Calif,
$an Francisco, Calif.

South Pasadena, Calif.
Chicago, Iil.

Toaol Works Elgin, 10,
Signal Indicator Corp. New York, N.Y.
Struthers-Dunn Inc. Pitman, N.J.
Thompson-Bremer & Co. Chicago, 1ll.

San Francisco, Callf.
St. Marys, Pa.
Waltham, Mass.
Cleveland, Dhio

Pasadena, Calif.
Newtonville, Mass.
Hartford, Conn.
Chicago, #I.

Tilley Mfg. Co.
Stackpole Carbon Co.
Standard Thomsen Corp.
Tinnerman Products, Inc.
Transformer Engineers
Ucinite Co.
Veeder Rool, Inc,
Wenco Mig. Co.
Continenlal-Wirt Eleclronics Cosp.
Philadelphia, Pa.
Zierick MIg. Corp. New Rochalle, N.Y.
Mepco Division of Sessions
Clock Co. Morristown, N.J.
Schnitzer Alloy Products Elizabath, N, J.
Times Facsimile Corp. New York, N.Y.
Electronic Industries Asseciation. Any brand
tube meeting EIA standards Washington, D. C.
Unimax Switch, Div. of
W. L. Maxson Corp.
Uniled Transfermer Corp.
Oxtord Electric Corp,
Bourns Laberalories, Inc.
Acto Div. of Robertshaw
Fulton Controls Co.
All Star Products Inc.
Avery Adhesive Labe! Corp,
Hammerlund Co., Inc.

Wallingford, Coan,
New York, N.Y.
Chicage, 11l
Riverside, Calif,

Columbus 16, Ohio
Oefiance, Ohio
Monrovia, Calif,
New York, N.Y.

Stevens, Amold, Co., Inc. Besten, Mass.
International lnstruments, Inc.

Rew Haven, Conn.
Grayhill Co. LaGiange, Ii,
Triad Transformer Corp. Venice, Calil.

Winchester Electronics Co.. Inc. Norwalk, Coan.
Mititary Specification .
Witkor Products, Inc. Cleveland, Ohio
Raylheon Mfg. Co., Induslrial Components

Div., industr. Tube Operations Newton, Mass.
(nlernationa! Rectifier Corp.  El Segundo, Calif.
The Airpax Products Co. Cambridge, Mass,
Barty Contrals, Inc. Watertown, Mass.

Carter Parls Co, Skokis, 1il,
Jeffers Electronics Division of

Speer Carbon Co. Du Bois, Pa,
Allen 8. DuMont Labs, Inc. Clifton, N.J.

Maguire Industries, Inc,
Sylvania Electric Pred, Inc,

Greenwich, Conn.

Electronic Tube Biv. Emporium, Pa,
Astion Co, East Newark, N.J.
Switcheraft, inc. Chicago, (1.

Metals and Conlrols, Inc., Div, of
Texas Instruments, Inc.,

Spencer Prods. Allteboro, Mass.

FSC.  Handbook Supplements
H4-1  Dated OCTOBER 19%3
H4-2  Dated MARCH 1962
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Appendix B Model 3400A

APPENDIX
CODE LiST OF MANUFACTURERS (Sheet 2 of 2)

Code Lade Code Code
No Monulacturer Address Wo. Manutactur-s Address No.  Moanufactorar Address No.  Manufacturer Address
et Pewuels Coro Madison, Wis RYBAE Carler caiis o, 3 Econcny Baler G, Juebd Leecratt Mfg, so., Ine. tew Yok, N.Y. THE FULLOWING H-P VENDORS HAVE NO NUM-

o Ine. Woudstork, MUY Chicags, Bl gued Letes blechunees, Ing. Burbank, Calf. BER ASSIGNED IN THE LATEST SUPPLEMENT TO
Yol Cincttane Ca. tilencale, Calif. Agabs  United Mrans e Co. Chicago, 13t 9265 Natiens Cou €., Snerdan, Wyo. THE FEDERAL SUPPLY CODE FOR MANUFAC-
Hiatoin #ashen MG, Ca, Uas Angeles, Calil. WS U3 Huiwe Mechan cal iy Ve, hig fndgeport, Coan. TURERS HANDBOOK.

5 astener G Camhndpe. Mass. Gowis 1, Passaic, N1 15348 Gams Coop. Slogmfield, K.J.

Hua g Co. Sen Francisce, Calif. 95354 Methode Mig. Uo. Chicage, I CO000 JFD Electromcs Sorp, Van Nuys, Calif.

din M

Haspsine Bart Heanng, rc.

Patorhorugh, N Gomial g g Lo Sar brancisey, Calit 95957 Weeresser Co Chicago, 1IN, GOO00 Tranex Company Mountain View, Calf.
Fils inctoe Do, Gathagon, 5.6 Moler inal & ameplate €. 1 Monte, Calif. 9505/ Huggins Laboiatneies Sunnyvale, Call, 10608 Western Tevices, Inc. Inglewood, Calif.
HivL Fleclin seis Co. tng Angeles. Galf. Kad-v Maleins U0, Chicago, 1. U35 H-Q Drvistan of Aerova- Olean, N.Y. JO60D  Winchester Electranics Ine
ERIED fary g Curp. L, ML Augil 13 » e, Altieboro, Mass. 46255 Thoidarsou-Nerssner Div. of Santa Monica, Calif.
232 Berdx Cag o Red dank Div, Red Hank, N.J. Gale Lo L., Inc Coluibus, Nebr mre liefusices, o Mt Carmel, 11, D000F  Malco Tosl and Die Les Angeles, Calif.
%3115 Hutheii Cap Murdeier [T Philadelphia, Pa. 96296 Suls Manulacivrng Ce. Los Angeles, Calf. DOOOM  Weslern Cail Div. of Atematic
TG Swth, Berean L e Brockyu, N.Y Gremar Wiz, 6 g Waxefield, Mass. 96330 Carl:on Screw Co Chicago, Il. lod., Inc. Redwaad City, Calif,
ditgl Cantral Serew o Gacaga, HI 1820 Kt Deveopaent Lo, Hedwood City, Calil. 96341 Miciowave Assuniates, inco Burlington, Mass. 30008 Nahm-8res, Spring Co. San Leandro, Calif.
DE Gasilt Wire and Cable Co., Wiz Sineanons-tanewell Regulator Ca., 90501 Excel Transfoimer Co Oakland, Calif. 0000P Ty-Car Mig, Co.. bac. Holliston, Mass.
Doy, af Awerace Corg. Wraok!iald, Mass. Heswiboh UL Fieegort, T, 37464 lnhstial Relanmg Ray Co livington, N.J 2000% Webster £ lectiomcs Ce. nc.  New York, N.Y,
2194 i (RN G, Panhany, Mass 97539 Autcmanc ane Precisior Mg Go 0000Z Willow Leather Pioducts Cerp. Newark, N.J,
Fravfiold, N3 Y2ty Umieersal we.s: Prod. Inc. Bassett Puenfe, Catf Yonkers. N.Y. J00AA British Radio Electronics Ltd.  Washington, D.C.
A3 Fveread, Btz fiew ok, N.Y. ¢ Rechester, N.Y. 9/966 CBS Eiectron s UD0AB ETA England
wd Mig. e Huntingtan, Ind. Tarrytown, N.Y. Div. ol C.E.S., Int Danvers, Mass. 00AC Indsana General Corp., Zlect, Div, Indiana
s S Testus, Wo. 30332 Syhawa tle g Prod. e, 47579 Reus Resist. Zarp. Yonkers, N.Y. 400AD Curtis Instrument ine. Mt Kisco, N.V.
Afea Elecliann, Inc. New Yor<, N.¥. NERERITR Wobun. Mass 98141 Axe: Brothers lag, Jamaica, N.Y. C00BB Precision Instiument Conponents Co.
Ao Glosener Ua. . Inc,  san Francisco, Calit. 45369 Kubbms ang yaes. Inc. New York, N.Y. 98159 Rubber Teek, Inc. Gardena, Calif. Van Nuys, Calil.
Guoud AlEE eetne Hig, Co. Jgalals, Neb. 43416 Stevens Mg, La.. Inc. Mansheld, Oho 98270 Franss L. Mesley Pasadena, Calif. 00OMM  Rubber Eng. & Developrient Hayward, Calid.
Saskes arzan dac, Bizomington, ind. RETEE Y oSt Do [ Moamacth. 98278 Mecredat, Ine So. Pasadena, Calif, GGONN A “N'' D Manufacturing Co.  San Jose 27, Calil,
Hoantan 4eldmg Canpany Boonten, N.J. EE I R AT Lismgston, N J 33781 Sea ectro Corge Mamaroneck, N.Y. 600Q Cooltron Oakland, Calil.
ALg. o Lo 3an brancisco, Cald. 43985 Iasulme-am Yuoage ind. oo, 98405 Carae Corp. Redwood City, Calif. (00RR Radio Incustries Des Plaines, (il
E.3. Baranate & Co. Sar Francisco, Cahf, Electioge vivisien Manchester, N.H. 38731 General Malls, Minneapolis, Minn. (0SS  Control of Elgin Watch Ca. Butbank, Calil.
ahie Kamted fonds New Haven, Conn. il Ceree L B Bayonne, N.J. 98821 Norh ills Eiectric Co Mingola, N.Y. OCCWW Calhifornta Eastern Lab. Burlingame, Calif.
B5910 Senless Ralier Ui, Cincago, N1 Y4149 HRaytaesa Mt 2., Industnal Components 93975 Chente Trang-star Prad H00XX Methode £'ectronics. Iz, Chicage 31, l1.
A614: Cidtan Vrecs o0 Praducts C1-flen kaights, Pa. Ur . Wi g Tebe Jperation Quincy, Mass 2. of G avte Coil. Waltham, Mass. LOOYY 5. <. Srth Ge. wus Angeies 45, Calil.
Feocesn Bunter Pradacts Car, vayton, Uhio 941495 Kaylhean 1. <t Semizonducta Div,, 48378 Internaticna Electrend
ERG8Y Radi Uore, o Amersza, RCA Cat wcet Plant Newton. Mass. tasearct Carp, Burbank, Calil.
£l taige iy, Ha nson, §.J, 55098 Soenbiou il Moducts Ine 96109 Celusia Tecnnical Cap, New York, N.Y.
s e atsn 1 ansdate Leresand, Cole. 99314 Varan Assocates Palo Allo, Calif.
Tayrmm Lansdale, Pa. 4154 Tung-$oi tleomic, Inc. Newark, N.J, 99915 Warshall ndusines, Citeon
HEFT Westetn ©ibeeus Glass Producls Co 94157 Curliss-Wri rodu s Diwision Pasacena, Calif.
Sait Francesco, Caid. East Paterson, ., 99,07 Cortrci Switch Divisior, Ceatrols Co.
wan Wa.ers & Rogers Inc. Seattie, Wash. 5122 Seultaeg Uie ar DL Uit Can Lesler, P o Americs £l Segundo, Calif.
Tawer i, Uap Sravilence, R, L 94300 T Qi Fica v, ol Kodel 99800 Deievan Elew usries Corp. Eas! Aurora, N.Y.
Lutter-Hamaer. 1. aacodn, 111 Lhigiews g and Mg, Co. Cnicago, 1. 99548 Wil.o Cerporatn lndanapolss, Ind.
Dustigivsto wal Batleres, Lai, St Paul, Minn. Yabil  worcester Poessed Aluanum Corp. 99934 Rerbrandl, 1ic, Boston, Mass.
Genera Mils, loc Halfalo, N.Y. Vurcester, Mass. 43942 Halfman Semiconducior Civ. of
Sy boetdn fee Co saslasd, Cant Ph9:3 Phlgie e Ines. ne, Hostan, Mass. Haffman (lectionice Soip. Evanston, NI
General Liectoe Dastoibuting Corp. 9h2ib  Alims Prodoai DOp. tami, Fla. 99957  Techaslogy Instsument Snig
Seanestady, N.Y 95215 Contaental Soavecter Uoip, Woudside, N.¥, of Calil, Newbury Park, Calif.
#om FSC Sniplements
1 HE SR TOBER 1983
Wovised o 1ot 3764 H1 2 Daed MARCH 1962
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MODEL 3400A
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RMS VOLTMETER

Manual Serial Prefixed: 401-
¢ Part No. 3400A-902

To adapt this manual to instruments with other serial prefixes check for errata below, and make
changes shown in tables.

Instrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes
322- 1, 2, 3, 4 401-01620 and below 3, 4
401-00617, -00635,

-00641, -00652, 401-01826 and below 4
-00656, -00658, 9 3. 4
-00659, -00664,00673 T
-00683, -00691, and
-00693, -00701 below
CHANGE #1 Table 7-1:
*Change Q601 to ¢ Part No. 1850-0040, Transistor, GE 2N383 PNP,
Table 7-2:

*Change ¢ Part No. 1850-0060 to 1850-0040.

CHANGE #2 Table 7-1:

Delete C305.
*Change Q401 and Q402 to ¢ Part No. 1850-0075, Transistor, GE2NTT9A
PNP,

Table 7-2:

Delete Part No. 0160-0763.
*Change ¢» Part No. 1853-0007 to 1850-0075.

Figure 6-1:

Delete C305 in parallel with R304; add dashed capacitor in parallel with R301
thru R304 and R306. Add the following information: this capacitance ob-
tained by connecting a wire from R301 and C302 junction to a blank switch
lug near R306 and R308 junction.

CHANGE #3 Table 7-1:
*Change T1 to ¢ Part No. 9100-0171

Table 7-2:
*Change @ Part No. 9100-0344 to 9100-0171.

CHANGE #4 Table 7-1:

*Change Q604 to @& Part No. 1854-0003, Transistor, si, PNP, selected.

*Change Q605 to ¢ Part No. 1850-0062, Transistor, germanium, PNP,
selected.

*Change R8 to ¢ Part No. 0758-0028, 270 ohms,

Table 7-2:

*Change @ Part No. 1854-0033 to 1854-0003.
*Change ¢ Part No. 1854-0016 to 1850-0062.
*Change ¢ Part No. 0686-4315 to 0758-0028.

* Part described in Tables 7-1 and 7-2 is recommended for replacement. Backdating information given
for reference only.
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